.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 




.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



bill <XALa» 

*■ * 

<_u_>*fl oLuljjJI <J& 






«JuTG 



S^aUJIj LiL ^jt £jLi 'N 
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rf*) ^1 

bu-^» (4s ^jul ^ C* ^l" < t lj ljjaII JiAL 
C£ oiuxll A JJ ^ *jlLH ^j fi 
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^ JUI JtxJ^ ^4jll £# .uij^l oLill jJL j.^v.. ^okll ojc 

. £»'L <luu SLaJI {J sJ1a 

A^JI g#i* lij^y Uu»Vl JLji^bll jjLwJII |-, B< ft,„| aSi ^jjVI 
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<LuU-Uallj "LuaL^II Ajljul (ji C£aLuiI| fLoIc «i/i-> jjl I, Aim . <LLumJ)j 

^ ^sLlfuil C>~± ^jjV u** 1 *- 1 - 1 **•* lf*^ tH. H *>* e 21 ^ 1 
S^L^JI <Jc o-IS tf ill C*ai ^L-Vl li^L-VI 5j«^JI ^^3 ^L^5 



-*\- 
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fc-i ^sji SjLa^II »Isj yi i^i. J£ <j ou.U tf jj| ^jji ^ ^Vl 

J^JJ «jl ^J j^Lilj ^jJI ^JU*]) c ^Al J\ ^1 U>& Ijj 
y^Ldl ^Ij LaUl SjLAJI ^1 , ijiJLI.JU^ Jk SjL^Ij SaLSl^ 

i> pU. LjI . ^,Lujyi JLjU <xuJall (^>S jLam gJjUf J£ « ^^ISj J^y 

« LfrJ uijiu la^ilj Jtiila. .ilij j^L. iii^ f+ic Jiii ,>J , ^Jlc, 

^oll g^JI jjuil ^Jk«j (^-JLJJ jLJfcJ, « Lull ^ fjl.At jllijj 

. ^jllj LLL^V Ij i ji'Ollj 45a=JIj ^LuuilL 
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(jji 2LL.JJU jAJ Lul jj-aUJLI fjjtL^Lulll aJUll ,j1 j£u V (j=»4J 

. ^j^^um. JUL I j£j> UiK ^t <>i V li* ^j il*i >lillj jj^l 

SjLasJI vjS^* (jAi ^uLuiiVI SjAlo* <^ ^aljiJI jk^iil^ JJOa^j 

li^ \ja\1 . Jj«JI ^ Lib fitll l~ • SjL-^lb tA) 11 f 1 - <> '-^^ 
iJlill a>ai ^ f^L-V 1 j*± 1U Luji3 r Lc Oil tf A* ^ic. jjjII 
«> u aJi J* c-li ^1 iujjVl JLi^l o-Li Cft~ ^jiLlI ^it 

. ^LuiVI SjLisJI 

S>l » *>ill ojjj jOLuiVI 6^ ^J ■ C4JJ ^-fr <> iS^ 1 uMf 1 

-A- 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



^UJI l^ Jloli <LLi «C,LA^ cjpU « UJc o-liJI J*i ^Sll <dll 

oUbUJij ^^l ^M 1 ^^ • UUi c.^ 1 <> ^ ^ 

^ ^Al} U, jUI ^ «j^>W uWb ' ^ U-iil' SjJ-^J 
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till. Lij*J £v> ^t» Ijla 0^ <iwJI ^ jjjL JJj^ <L^ <LAi, 

Jbl £0*-^ Uu^lm* <L^y flUyllj <Sj2^£ x«^ LijU^j ijc ol^j 

^ tf ill fJill j£& US , f^LLuJIj jJWI c ti4 ^ ^i sJ^ilL UlUK 

^Ml dill gijj » Jtii JLb ( Y )« iljdl dfcaUi £* M £ < A «\< Ui\ » 

^«jijk ^k &, J^, «3a 3 » : ^Ul JH, (^isJftj || ^jyi 3 fojaj 
^j VJ J3 3 » USul JUbO>« ^kll yi 1^15aj Ld 4 » : JLu Jtij 



. ^^yyaUJLl» J ^-v? : ;UtuJVl! u>J u--^y 

. iX 1.1 cyiiUJI Sj^u. ("V) . YA Ll >U Xj^u, (Y) 

. Wlhl+Li^ (V) . WLUJjLJLI (V) 
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^Jjj L« jLl=.V^ J-'Gl^ SaALillj jJbilL ^JjoJIj Jti^JLI yU^I ^1 

24*^4 ^ I/Hi II <tf diJI ^9^ » : ^' ^1 v* <dJI U^L- 
Ija^ LLIaI jJJL fiUyi ^iAl aSU* W« Ag-diSlL U313 /daJI \£fa 
Ji » : JLu JIS luoill UiiVI, <UuJI ^LjVI ^i ^i. <J j^ jJ 
OV^yjl ^ly^L &j foola, y *«*% feJ* <WM' tfS^ J4 

Jj3,> » : Jlii ,LMI ?!>, c^ , jJJI ^it, Jc^J^I t> s^ 

cess Sij » ^U j> ^cj £j±» VJ \ ijSLUI jmLill £kJ » : J^Sj ^(£i 
< «« jjL Oil <> j4i Ou ^JSL jJln » : JlS <if J^JI ^ ^Jl 
fJJI vlk yi C Wlj jaitl » JU ^ a] ^U Oil 0* ^Jl ,<,,, 



. \lfj<Ofl*jf> (Y) 
. \A,(j« \Y_». xuk.| jIum (V) 
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<& O* C-^i t^V cr* ****>» CfrJUl jl *Ui*JI fclSL. J4, 

•^ t> OOJ ^ ^ ^rfaJ Ly , 1LJ| J] fc^ <a <J <UI J 4JUI Lk. 

LUjI ^ , 4xlt C>^ J*j > <iH (Ufcj^^ , JKkUl p^Ii^j , l*a.JI 
X% cfcjall ^i <iL Ijji. <f «J1I jjj jyy » W, ^^ <j ^j-mu J <a1c <j 

£l^j « jllAil 6jj5 Jc vJjJull limy UjjUcj oLbLSJI tuiljj ^i 
jj^j |J*JI filial » : f^-ile. Ijj>» uL"iV' 3iA Ji" **>*ll u' <£Ji 

j^ aic <> $K jb -ull I^Luxj $1 f«k L*b fWI e*-1 eM u^*' 



.^uji^jit (t) 
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yJt LJoc LjLia. IjUjjl ffl-tji.t L» iLjjw gjjtll <d af«j jJ LULil 

JJaj <Julj <JjJc SjJ^Oj ^iLuiVI &ljj]| JjUJ < £)LaluJtl pLIc ^Jj] 
t LLu »J*J1 ?jjbui Ciil£ jjlaxiyll jt^uuJI yi ?J-fcjMit,l <j? ba^^l 

cjOiUill £c. l^uiii cJjc j2 L^j4 Ujfe. LIjj ala ^ j^ti.it I <juuj5lili 
U-jk cu? Jl j.A-tt." tut^ll SjLiJI ciil^, « ^Ui^b •^J^-V 

or* *^}J^V' "fr-^' cr^ JJ^ «> J£ <iujj-S(j ( Lyceum ) ^^ iuujA* 

.JL^yCiVI 

< <JJI Jl LfL^^ fc^l jdfkU Jjjajll &Jd\ C,] luaiSJI ofjj 
, j*Jj jil ^i UJj , l^Lil SjLiaJI jSlj* oiikl Ijl^j 
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cA" C^b vu" U , : *tt ^1 ^ wi^u o^ijk^l ^^f, 

^k SjiL tf all, ^ J£ Licl J| ^Vl ^^ JL ijS .— .^k 
JljSL Jli ^Ic oJj^Ij JLi >K <i1 Jc $u ^VJ ijj^ soja^ 

,>^J ,2,1 JSxtl ' JjJwI' <> ,ijb <-U » : lj<ni..n ZjULaio Jli >. ; ^ 



V\ V» V >ll J* {Jx-J V^' O"" 1 = ***** ''i** 5 " t N ) 

. JjUII jA-JLI (X) 
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lift ijlaj . <ls <jjjiall IjdjSbi **jljJ (j"° Lti^ b 1 ^ U""^ t^ ^ 

.(^^1 £jluJI) c^j^ILJLI y^ iJlSil ol>2]I ^ UU ^1 jjimi 
' J^.1 ^LaLu j^V 2LJ21I Si^l £l » : yJJ^VI kp jjxujSJI Jjlj Cfr* 

Ijj* .uA LIS: ^liall uuwOfb <J **&1I £,lkUU . lAauAll 1|&U 
4j^ui CiI/m (\0\Y) «40i> O* 1 ^ 1 luulill CuiJtl ail j&ll 

w.. r u^. ( NoVo ) ^ j^ u-L^S ^ c^b . (\ovr) 
. WcL^ia J£ j&U H £ A yi* cjdi* ^ GL* «> (^Luul 



VVNu* uj&ll ^ t^*« V-^' O"*^ : ^>* Ji^iJ 0) 

. \Wo- giJ&bubW s tf-M fJ-Jlo- (t) 
-\a~ 
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C^-^ 1 *jj*>- U«U J* f^ll Xj=J <^ JjA^I ^ ^ 

iA>VI tj^u I^Ubb j^Jll <S^ ^ jil c^ Heliocentric 

• * 'Geocentric 
i^Jl <> fSlill ^^LuuVI jiill qu ^Li ^ JIli 6 K ail 
•i^ e;All jiiJI dlj - i^uy ^1 ^Lt ^ <11| QU *L*J(j i»£ill 

jjL^j tf ill ^k^jll JL>4A *|| ^i ^a^uJLI jSill ^j - <AkLLy Jidl 

£l£ dllijj VJ 1| c^y jUII qu ,^£11 ^lUuJI tt i d , jlill ^ 
. jKiVl J* l^lUu. ^ii. ^jJI tr aU?l j£ill aic JS J. .-.-.Of 

jxle will v >ll ^i IujjVI SjUA^JI o^t^l I JU LL3 ^ji li^, 
OV-mJI |sSUi ^«i, L. 11^, , t^jjJUl jUjjVI ^ ii'G ^1 JJ 
^1 t> «Gi«j ^111 i^ill oal oil* V >JI ^1 ^ iujjVl Jbx^ll 



. oVlk. yjJiJI ciuJI J^l : jJi ■>"■' 0) 
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oLb^UI jji^u ^Jl ^tiJI cOL «ji JjV <uJ*J! <1LJI Jbto u' <J*» 

pILI (j^oLutl IfJ £i«J ylll tr aJ*JI <i»aJI l»>aj t^l L^ <j] 

t^Vl r VI yi jjJa I4] o-J tf b ^ ^MiUyi ^\ LLj^ JLVl 
pLLJIj f J*il JVjllj pUJillj , jJUl r lS^J| jjjU oiL J\ 

*M' ^i hM\ SUJI ^Sj ^|| cat ***V> <i*M' «ilb 
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. 4£ ^1 afc ^ ^all j,j ii» (JAJ-^b tit&lL. f-LlAVI U. 

JlJ-al (ji Lai < tj^jll i_>tS Aj'tn »_)K1I (Jji jjj£ Jjc Jj-uyll ,jl$j 
i_iU£ tjllft (jl^j < LlS i_Jku C^Jd (3^1>aj Jjf=J OiLuilj^ ^ SJjjll 

. olli^l v t£ .iU^j . UJ^JLI cUUL Ojpi; JiLuijll 

^jil SjjUil <^VI 4^ Jlj . JLU«JI a- 6U^«- v Uw»li jM 1 
^L ji.ijL.JS a^ IjiK Li ^V 1 cr 1 ! fWi ffJJ J-J 

. 0)oLuKU ,> d& j£ J\ clia-Jlj 
#] ^ Lu£ o£Aj Oji ^ ^ u^ ^ W tf jLAilill j^J Jfc 

, cxf^oi ^ * v** & tfh ' Sjffi «jf^k5 < o-LJI ui a«u« of 
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^ o^ililj . dtj j*j UjjjsWliJiLLi ^1 JLJc K^ o^Jt ^ 

ij^Ul lujt ttffi j^u-i ^^ SjSiH 6Jj» ^ VJ *J| ^u| 4, 
o^fki JiLJIj ^IjSJI <> SaoIuJ.1 SjjjaJI ^jcall ^ £* (jSHw(j 

<^b L£ . o^^ulj cyLu 4& SjcaJI jLil ^4^,^ J^yll 

< ^jLUl la^LS ^^1 Jc ^ja. Jjj^ .ji^ ^(^ ^jjj ^j, 

dfc ^ ^J^b - 3^1 ^.jji iULc Ji, Sj.iL* J<i a u 
^ LJdl SL«J| ^ ^uyi ^Ulb p^jUI J^ ^IjVI 



. Nio-L«j>ku : litaJI5Wl-: E ljj(\) 
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SjjUl l^U«o «u cj^ tfill I^juLU o^kll jl^JI w,^ ,jK, 

ojf«J (jjJI j\5i*JI _X-«iil Cy> jf^illl jJt <jl$j jJjJI £j>» > ah>o yi 
iUcj < d"^ £>*! u^ >Kx3 I* "^Iw *^* pLoJc- (jit jli <j>jill 5SL« Ifj 
^jI ^ pLLcj « 0)<J1I jjc <^4 Ju^tj * jjjjll ,jj <J1I jjcj «jjui ^j <lll 

oliU j^ja. chAj ' f 1 ^ 1 tf* "^J^ 1 J& ' s ^^' i> tfL^^ 1 

l^liJ aSi < <aill o>kj ^ ^ jjj j^i ol^j L^tUI J^ <j<* fS 
c^ui, o&l» yj ^ou-v 1 ^i aU H u» Wb Sj ^' JSLia>l 

. iov^ o^j.^yjSJIciliJJI J*«uil 0) 

• rt\j- °c osj^ 1 oU ^ JI ^ «*' ' ntJ * JiliiJI ^ : t ^ AJ " JI ^ 
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Cij^jJj «tjl-» rrtJI ££j tiuJLaJI <LuljJ CiKlJj < JjSUL <lillj ^Ijili <CuJI 

ojatt JjIjU iJU^I UD 2 " «P>bf AluUVI ^j j^yjj ta fi t Cfrjutillj 

l. ^> 10 (jJc. Ltliaj <L_ujxll 4jl_<La. Z±yS\ CiLuljjJI Cu(& . <K 
j>j iaVl £jjty U^HJ JUi^V 1 ^L*Jlj Uj^ Sjcill jLL^ ' # 

^iw Lull cA^j 4j ( _j» W c ) j^l & i^t ^3t*Jtf v l3S yaSl 

^Luc, £j ,jU jwfuy * C^JjiJIj t#i«t)llj jLsuuil £jl v_u^ ^ <1jLuij 



. xvy* ^^ouyi gjjtiii jjLa. : viiis; ».u*4. (r) 
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j-udfc Jl-il, ( -A NY£ O ) tO*^ 1 f^*» Of ^>-»» « ( -A \YT C: ) 

• *>i*J ^Ja (j-» fJa*b • *** Sj """> < U <JjJL» Sjjj-o *,LulA <jj| Jjfuu 
jjijSlI 0*ju«i jjj Aaa-a AJxaitj ,jjy . -A Y.V 3lui ^i ^jijii.1 (£>uljll 

ui> _JLull ^ ( _a YV«\ o) tfjJiUlj ( .jk YV\ o ) tfjjljjll JLui ^1 

^iu(j ^juvi u*^* ( -» n. o ) tfjfUb (jWc) 

.iLLjjtllloLuljdll^lj 

JLiujli tuua p \Ji vjjjuJ ^ tf>?4^' JL>^' ou^' j*-W ^ *j J b* ^^ 

. lill^jiJIj 5jxujU1I ,> 1L1S oLaJS ^yij 5juja 
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c t^JSl\ Jjja ,> ljn U « n „U, J&\ VJ *J| J^ 1JLJ| ^jj^l j^UI 

ji^j ojpLuoUi ^Lu jljjIj um\ f i»Aji *, Lj ^ VJ *ii ^i 4, 

t^l u3il ftfWI 6JJk ^ jjj£ J^j ^ jLy Lqj» Ijcj/Li vJJI fJe. 

CjuLJLI V ^JI <> f.\l ,> J^l .a] US IujjJI <illl Jl ^L^IIj 

^ aJLk ^Vl iijx» J[,b . o^il aic fJuJI ^kJi pLil <> Jj) jfi 
e»\& ^ill l«J& h^Jh jjii , ^^ ^i £l* Lit pLuuSIIj jJjJL jj^. 



. \0V u «? ; i^iU.yiJjLiJI:y!iijl4 J i(\) 
. UiuLyV\\ I> o\ E . ( jL t VloLA,: ( ilili ( ^l (V) 
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^**A J Jxt 4 -*^J ^^ i ^AI i^i Injkr 111*, jjl^j JJ>JI JUfc jjj jaC 
tfjj JU^jlIU ftLuJkl tfjViVl jo-mJI ^i JaJ jjij . 0)v_ilJI ^jS u^xj 

u ^3L i jlUIa! jUijL S^e^Jl tP^I ujill ty* ^j^ ^ l*s*VI jlj 



. VAu- *-*"*' SjUlaJI fejjt: : jIPjL CO 
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<i\£ll 3 < ^Vl j^l ^.LL oil* JA\ c jliIJj ^uu^iJI Kjc* 

, fjkll >.iM„ ^i olifoll oJSj e*u^ Jj <AiliiJI <^JI ok^i 
^toiLuiVI 5Jjjil yi SjLasJlj ^IjjiaII jaj tr^ » : os^ a*' iM; 
j^t, ^£11 c^Lm^Ij j^l jM oiio dill jJScj >2 J£ ^i 
JjVl y^LJI ^**]l JiU. *wl*N i^fi 1 ' oft-}, t% Uj^Lh, l*^ 

Sja. jvS luj*l\ Ulll ^1 iui^VI oliill <> t^JS K^ J1A ^i 

^Li ^ Jl <jj&IIj V^' ^^ cPi W^* 3 <J* V'"" > ' V-M 1 
^^1 cbi" f LaU^ ojbjl *Jl£ fcfcUail lu-L*il fyJI 

jLiiUVI j^i o-oill l^U. ^Jljtl cgj fiU^J juuiljll jLiliVI Uj^i 

. WjjjVI jLuluI < i-^lirt (£dllj ^JJj*II *l*JJ tcaul *_ujljll 



.Y\r u -V Etr ^UVIfer)t!JI^>- l >.: u aLia«.1 (\) 
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«Gxc«J yi ^^Jl j^i. £l£ CjU J jWI J^ 1 Cf 1 V l V^ 1 fjW <> 
^i (j^j ^jL^ ^j** ^jhJI ttlffll a->" <^W ,>** 

. ^L^.1 n^\ Off jjjI fAA* ajje^j 

',1-5 UI& ol l-lf - *M' ^ fA» <**M ^ ^M ^ ^ ^ J 

-r\- 
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yi b=^lj l^i* l^iJuy Sjj^xIIj <jjjujliJI tjjill Sulji (jJc l^iiai 

jLiai (jj (jxuja dUJ ^ <Ja»VI jjj| j>«j < IjjJa* L.liil <Lu_>*il 
' <u — uujUjL <Lul — uai ojL^j LuaJI <.m^L.| ^ ,j(£ ^jJI « ^jIjjluVI 

Jnfljfl <J j^jiii.} 4 1 ii N n j_fl U" . .! (jl\j < *Lw_>*Ill J t«-l .^»n .J ii 

j^*il JiLL ij/itlj luUill ^j^JI jLU OO^dli ^1 Jk 4, 
*cli«, Vj jJc l^ji ^ <J 1^1 ^ W & ^l^tl ^ 0,VI ^L*JI 

,> Uiklo l^ijc Sty |Uhjjj*a ^ InsJilj JL*jll £>l£ « <jJ»(>u «U1I 

ujt liLuji Ajillj 4jlauua(j f J^l t_«^Lia (jjj 6jiti Lu 3iuillj i_»Li£ll 
sp >aXujIj la^U. <Ull jkf»ij3 fj£ {jJjjSHj iJJ*Gllj AlUlll ^ UVS! (^ 

ijV CjUaI ^uJ ^1 < eljjJL <iity <a1ju jl <Jl\j lillj jASkj Qi.^'^H 
< liA Jl SjUl ,lji ^IjSJI *L«J Jaii VJ *1I ^i JLlr. ^ ji^ <x«Vl 

IAhu jJ ^V £p ^ j^j <> Sj^Ul ^Jlj <Jll v t^J pIjS ^ 

_YV- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



« «X.Li^ <iU^« iaJuJI JjjSjj LjljlJI .jjij^UlII ^i, Jl gj^l , ^ 
j> £,»-> ■ J l C*j JJJ-^I Cfciilill Jj^Ujj JLuUVl <i^u> ^1 gj^J ^ 

■v 

fjk jkaoJl £j3 AL^i fJk (•(jail ^IjaJI Jjk'(j yJIJtl ,> fajJI fJ» df*JI 

SjUi^JI «illi ^ fjil j^iV ui^Jb ^H-JI ,> Lflb^b SjL^JI 

<jjjjjuu ^>aJI <tellbo i^-^lirt (jl£i (jM^all «HjJ ai* j>|ji 4-» mljll 

I j$3 , U^c f+K <SiJI J[>«>1 pUh o^j ' ui^b ^^ oj "? *""■ ■ " 

l^j^O SjLAaJI ftift IA>a1 uaJil o^*il l»b • « U»J^ J*1 <> fJ 3 
^Jj I d y-^j ^jJI ^ *-xul5jll f ,| -U . tt ^IjuJI <> l_«JI l^>j 

-YA- 
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jaj ^J t^jjjjll JL jl isLLJI ,> ^cLlj. LjiA ^Ljljj j<"~_» tf jJ| 
• (Y) u'->^l Ji* u>»* v 13 ^ 45W f J* «^JJ JJliJI IjJK • (OLuiV I 

tf* «=«^ ul J»e uLjj3lljfr«*u" *i u>** js»*N A'jjII li» ^1 jI«j 6' 
« iuj^JI .Jej « oIpIjSII jJtj * jj mi"!! jJt £,lii -Ot Jy^ii* j? ^jj| 

<jl£i OsVl l ^«UI j^wJI ^ CijjJ^s ^JUjVl ^Alitl o^Jv 
(-A \V^^)ellL V _^biy l 5l^_»Jl u i(_ A \0. o )Uu^ u aI 4 _*AA4 

CjuSl^xll «^u ^ tf ill ( ^ X . £ o ) jyiiLJJI ^Ai. ^ , jL^JI ^i 
jyjjjll j_jJi L£(»a Y£\ o ) J-^s* £jI v^ 1 * f- 5 t^^Hb 



o \ L)a Vi> J| Cs^jjll (> oLJjj : iuifUe.^. (X) 
. Yt^.UbJIgjjti: Jcue^l (V) 

-Y\- 
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H* <^ 1* Jliil J^ ^ o-oill ,> jJS JJi ^i ^ W^JI 
o^Ll j^Lutl c.jU»j , ( Y) ufjAui £* J^"j <£>*^l o^JI £xu=JI 
o^i3il L£ .<*% v jVI ^ <l>dl fs> k ^ .iuasJIj <iiil ^^js] 

a-^uy^r ^jj au^jiir M^ ^a^ia^ir j^r 

^k^LuVI cika ^Ul f*»VI <> ^jfij ^oaII loil^l fJ^& (jl jjuI Jj^L 
, M \l j iljl ^ * ^1 Kj_* oIju^j < C)3_l*LJI «Gl_il> 



. m - NAV.J- fOUVI jSilb V^"V SjLAJI cub : ^ jjj jil 
. Y\N-\iV *J*M tl J1> u^l^?«5Lu.^lSjLui»llci)ti: ja.U^ljac 

.^V^tj^U^ISjL-JIcijt::^^^^! (V) 

-r.- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



, *LLVL s>yij dlaii **L>£.yi ftf^b v^ 1 J^b* t*b' 
JLilll Jl f+*jk lj-J3ii plii^JI <> »j^4 C*3 jy°M Mf+tjSZaMti 

. oLiKWI *iK (^ b*« ( '^JiA 

^L JLsyi ^1 *j51 <J jl* UmJLUIj JUL ^IJilLy ^j^ ^ 
-jtj.^x Icjlx* ,> Ij^lJ Ifj ^jlxLu^J ^pLij£yi JLLuJill JL.lj.j3 
<j £,UiJ tf ill jO^ll fJc o 1 ^ fA^ ^UeoJ f^U <> t^b 

QU^jJuill IjXuflJ (J4J1I i_o*ll 



. W-NoN^&UlljA^I (N) 

. nv^^ui&ii^biuriuuJi (r) 
-r\- 
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«illj iA Aj*J*i Jj *Jfcj£\} pliiaJI (jJc. <Aab.jjJL iLolAal ^aojjL jJj 
(J lc P I A i in IjSAilj £jU>a.jjl1.Ij eLLJI gM? i t i l yi Ijji^xuU ( 'j£Li 

juu ^3*. Zj&\2 cul£ (jjJI ^jjaJ^xuVI ^Luijju LfL»jL» ^i ^ljj aj^SII 

. ^LuJI j^l ^ ifiL alb yij^V 1 ^b^ o*^ ^ai^V' 

ub <jA> » : ^ ^ ^ tf^' **1 ^ ^t^ 1 ^ u ^a/b 

.0% j^jJI liAyijLjSl I^^KaBl^ilj^l^Luc^cui 



. ^LuJI jJ*eJ.I (V) 

-n- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



yi ( jjiUiJi* ) ^ Lujl^i • : !>K(3 uS*il «^ i£~'^ J^b 
^1 <wjjKVI o>Luil jSi luujUIl <MI iyiui ^jj all-jji 
i^ u-j* u^ < CfcML-UI tjUp <> CM^Sil o3L>3 «&S JW* M^ 

. < Y V lJJIj 5L»ij>VI ttuJill ii-jjISVI 6JJ» 

^l£i COcju^iLxJI plilill <*il S^ Il-jjKVI *iA pLUI jcx^l <£aJI 
yklf ^ SjUJLl t> j^ v 11 ^ t> '^ ajall &*>*«** ^ jl ^ V 

jj£i aij , liitijjl <iti$ll jSU- <> >1 Ijo* ab* "=***■ L^ 



. , \ov, >: . ImSuvi SjUiJi : ijt^ i^i (v) 



■YT- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



* C^LmH JjSc ^Jl J^s ^1 Jj| ^^l. j^Jl ^^i 0j ^ ^j 
<ji cJSi jS oils: ^jill £f cu-^UI ^i ^aill ^1 £\ jii <u-,UJ| 

. <Lu_>xllj<?jj-ujli]| l_jiia> 
< j^aLuJ 1 | <Ulc jjc L •Lo^.j^j j-a(-i « (£_)j£II 4jj^j_>1I jjjil jaJU ^JJ^ 

^-LLxa jjOS*. ^AJ^jlII •KjSh jtfbAC ^jl j>» Jx-ijll jmc _>jI*JJ 

lauu Ij^ ^u>*tf (jJI (jaJjJI Jiiilj IoajIII cJlL jii < a>«UI j^a& 
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jSj . dlj J£ f^jb <-l*il f^I*J» a» j^ J-* 5 (> ^"^ ^ J'^ VI 
Jl iljlll IAa f+Ji aij j*^^ • l *k» »y»' 6L ^ 1 ^ «JjLu« 

. «^UI J\j o& L£ . l£*l\ on Liil tfill J^i>ll v' J ^ u^w 
l |-s> l- t pL* ItjpU =M» <> X^ultl <^l olki ^J 
^U vjJL IJ&A « jtkall Ji*i i^-Ul Lj£& Ipl-Aiuy iu>JI l^iii-O 

Jil tJjSUIj >jl*ilj i-o^l l - iij,i t»A*! L" *rU^" CiLAyw (> il»J£ 



A. u o l ^l»Ulb tr -.l-ll6!J t!,l u 1: '* jl ^ ll ^ l:ii "' Uak1 0) 
. VVo^ VJ «JI ^^i : <£y* jj>j3 (Y) 



_Vo- 
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.eaLJj* ^1 ai* Cfrju <J£ u^ u»*UI of » f-j^l oil j*3 JGy 
L Jliil ^1 ^aVI <ruu4 ^1 dJL ^1 .jafc ^Ul <Jc Jf t:i-i aij 
jju dli ^Jl v U'(i . fj^l JL» S^ai.1 *u>UI JLjjSII ^1 <> jli^ 

La IjJ^J Loa ljiJL3k.li . jk-AjJtj <La£&JI cuj u^Lo LaLoy (ji^ 3 - 1 ^' 

i LiuAjll a5L)L» 6Lu«i1 ^all ^L&JI .sua yi u>»Ulj Jju£_>ll j^ j^-Jji 

iUa^ll *1a c*ll£ 31 WjJLJI ^ iuaaJI ^lUL U.U Jj ^ ILS^JI 
ouJfi^l £_-uAl y-JS^j ; L*a lll .... "<<u k-uJ^b *jj£* f>L^» CftJ t*^ 

,VNA o «% V Ji^l C 4>*:tf'0*^l- , f'^^u'^VIoLj|, (S) 

.m^co-^ilh^JillL*' (*) 

. £r~i\^SjU^l^t! tr ia>*^ l: ^>^ l:i -' l ( ) 

-n- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



filLVI jjSS UU&ll ^culj I*''""" LLL& jj^UI ^Kj « *£ii jl^I^j 
<uaj <jlL3 ^JJJj Lub Ulirt 5jIjl>JI J^Sj lo£ ttllj JjLLj (ji o^jj 

( ja 4jirt^ mi 4jLujj (jAij jLjialjiaVI jjl jSj^J <Llj_)JI 6JLA jkJjkl^Jl jj-— 1 ^ 
l^lixll Jfjil coflkLaJI jMyia <4f=JI £-w(j ' Sj*=>J lj>utu> (JMjlll o^ul 



.i.Y -Y Ef auv , fei'3 CO 

W^*^ UOjaJI JLoUfl 4,jaJI : ^Lic y^ . YY,jo ^Ij V> JI : UuljU (r) 

-YV- 
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j^jLj -OiJtjj 3LJJI ^.Ul JUS* ,> ^uu fL4l li* £,1 j^y 

il* ^.jUI K>* Cil^ aii . Uljj Lu- flill liA Ci^-i ol uSLaj 

, Ijuju Ij^ JjUII tfJJI i.l>lL oM^ 1 ^* t 1 * ^ ' jl*"^ 1 •*•* 

. 0)« c^aLJ.1 C& <tt*Jill j^ i« » <Jc- tfoLAilill Jjijj 

£3kt|j , f^^Uil .u^. ftjil <iikj a>» ul i/A* -* YU r 1 * i*^ 

Sxa&j £l£i ^Jiull j> Ji* <J C& fJ r-^xL^ ^j* 11 c* 11 ^J^ 1 
djL- <^^l f ^ . HI* V Luj* WIS C& Loll . C^yil 

U- JUffi oLLi»l <i C& <4j ' *l*j 4^ <*^ LjJ^"" 1 r^* 11 
ji^ J 4iaLuu liL-J J bUCfil v*UI «^ « il "^ f 1 ^ ^ : «* 
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^i tj^UI 4jlL] Wy Wail <il j-Vl yi L J£ eaAJll 11a jjLLJ L^j 

.dJj 

j LaC £jj Jwyn AjJJlJJ 4jlu&j a nVial.l i—Luajj « <LujjJL jxajJI <» ij « i A 

jltt ^f KtnU 1^1 £& 0^ ^aLc jjjjj ^) UtJL <11 CI » : ilSLa 
W£> ^ IlJrII Kj*l\ ^Lk« j&iiljjl di&i • f **■» ti w& 

CijSb LJ*1I Kj^JI cji f . rt -ttl «toli ^i 4i? J[jill L^iUj 
< j^iill la* ^luu ^i ,£1,1 ,> <3^j luyJI <*J1I Jl ^iJl i,lj3 

yiLSiJI jiJSjjJj Cf ai*il CjJ-*^^ll -k^ "-"d3 'La?^' "&>»■ «-JM>MJ 



. Y\A ^\ E lWill j JUu u iHUVIj5L.: tf jLAilill (\) 
\'\V > »;LoL«}[ISjLA a JI :t>JjS. YS^S^JjLuJIjj^JII (V) 

. N'U^ixoLu^lSjLiJI (£) 



-rv 
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l—d^^f /i_4 g dLaokll d_j^JI 

Ujl.A ^Ltil L^a JtiliSIl ^lj UU <ilL ^Ijll ^ J&JI <>*4, 
3$^ JLjOII ^jflJI yJc jiVI £*1 <I a^ Ji^- l~ fciLWIJj^ 

Jju ^ujumj C5L>^ <LAfi 6dfc ^i <;uJxtl <£jaJI t>*f" *-A>"0 ^ A ?d^' 
^j3II JLUJIj ^Stuell Aljill Jc JiUaJI o* a** 1 ^ 1 c£4y ' <^ 

^Jl i. I Jill liA JS^ C*=> dfe jm 5i*a=JI iujjVI LA«UI LuiL-1 dl3 
U^ Li, #yi tU ^lj IjJJI CfrJULI ^ *ib ¥i^< ** 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



VIA JS^II o& » = Jb^ W *±-i-A<Vb~II &| ^Ju^, 

jn.gj«i>lt Jjii 0^5 6Ijj j4j < \J3\j f irtifl l \jilj <Uukj jj^UI (jl^j 

ijK 4j(ja.| cul5^ <i*uilj ub^' ^J*y ^"^ l**l\i V J ^' ^^ 
^lUI jjuaj 40£iU jliljll ol^5 • u**UI JUaJj %-i <ijjL^b 

^Vl u& <il VI Ljj 'Luu r «n\\ «jJ ^ u'j <UL. J^U 



. \\\ LK ,,Ulill£j J t; t ^»luVt (Y) 

. NU^&unj-wU (v) 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



c.^-. g . jiiJIj tttiiil ^Ial, ^ <^.UI VJ j Jt ^Ijjj jLy 

^K Ly . . . u 1 -^ j^ (#Wb » : c****--" 11 Jb^ ^ «A» 
^ c>yJSatlj pl^iill Cfc ^1 *■»** tf^ 1 <uJ ^ u* ^• L ^ 1 <> c*>H 



. \\j- \ t E jIj»j fey 13 : tf j'^ 1 v^ 1 ( x ) 

. Uo^ l^L-yi SjL-«JI : oSuM-^ CO 
. Ai,j* JiLJI jA-ll 0) 
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t^ju JUujj jSIjII (jJIa^ ^1 IjaUII ^IjJbLUI ^LS2 oil^ 

, . ,.. f . j*j <HjuuV| dlfc jJt pLJaJI i_j-»A-y «UoJ*J I JjLuJLI fjA (jJijj-aLaJI 
C/\ ^1 V j ? j jJUJIj JI>JI Ji JI>JI tjJxi ^ JUa. £j\£ U Ij^ 

*2 <l Jl^j "^J-OJ (c-^ ^A> ^*OiJ Cf*' ^^ ' ^,"■^11 ( k _> Sk -* ' <£»»'■ "H 
LlA^i < JUwU fJ£u V yjlo^LI jAaI L Lli^jJ Jlii i ^PfaJ <jC aj^uulaL 

L mV iu <jj£j (jl JLsJll (j-oi < ir*- 4 -* ' ja * -^' ^^' o~* Jli* ' f-*jJ- i ^ c j 
Jlii t Cy»L\ jJi ,> jm^IIj 6jji.i jji Cfri^tl jf»1 v*^ d\ U^O 
•all <JII jLu p$ ,1*11. yj 6^5 ,> fj&All (jj : Jlii .Ij*^ JjIjII 
<_ilc jt4_}JI t.ii^p (j-aLj V 3Ja.j ^J*. a*45 Ujt^uo^j 4ltali Jjla IbLaJI 



. Uo^J^cLu^l SjL-iaJ' i u^Uj^ (Y) 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



t> . ( N )dLmII jjLu-a fJlj j^jyxiy LujJI ^ ^ JUL, 4^5 ^ 44^ 

^Ijll life ,ji AJ4j <j^-^' ijS-'W •*£ ' ^J>^"L»t>J l^sJi jy-*- ' * : Jb*J 

j_l» J-.ft.tj tf jJlj - j^l . . i i . tV> <> f Jlill Hj^-uiL ,>j U^» J>* u^J 

. Yoi-Yor^.L^JIjLihJ-iill (N) 
. NAOt^^xOUV 1 Sj 1 ""^ 1 : i-t*-! ••b i ( x ) 

. Y 1 V- *U^1I j^ »l*WI J 1 ^! : J**** (0 
-i£- 
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<j^uLa (jjl ijjS L£ . lilliil jJJI y^LL Ju-oio - (Ju^Ulj jLiii^ll ^ 
Us Lulu] uLJLal) JjjI 0)LL£ OJUjitJ iuLu £jj ljjj£ Jaac »_ij£JI j> 

JLL Sicaj luLMiiyi SjLiaJjj Jj iMiUVI SjLiaJI Ojlilui(j 

t> l*ai L4 h£il\ ^JLi OiLujiI, pUUJI UJill LU, <> dla a*j 
J\ I^JIL flAl all . *ujaJI felll ^11 ^JJI ^l^JI iJjSlI Jii 

^UykUl oLHif jtJ^lj . Wlulj.Vl ,_jj£1I h^Jh |ULAl VjU L£U 
^i Ifilla gJL. CiSil(j * ju-a*il kl^A CfrsJI cilia ySa. jvajS fj ,^11 

, LL^j^yi^laSl^lJco^l^JS^t^^^JI LuitjiAU^V'^ 
.{^JJIjttVl^Uu^a^ Lljiu^^aJUUklloll^jj^^c 



Yi^,l^^l J Li.l.,UJI J Lil: u i l lSll (\) 

. jjLJI jXuoJll (Y) 

. W^*, JLoUyi SjLiaJI : (jiij laji. (X) 
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jj.jyl I <ui ^ji & ill ^LsJI ^uii ^i ^ A. V (VL* \ \ i <^, r ^ lb ..tj 
. MS^jjull <|jjll ^ JLaLL OujSJI ^jSJI ^^J jUVI v Uj 



Salil juui u l£i 2U_>*JLI &J* Ji& ^ ^b fc>x<u C£±> ^j 

I i'.. . LUS: oi^cj <^^ cJ^i Jd\ <GliJ> *Lwl fJJill oi' *u/' 

. A-o- % V-*^ 1 &*>* : tfJj*" 11 ( s ) 

. \A\>- o^ 1 <> t 1 ^ V-^ 1 ^"^ : ^ "^ ^ 
. l^^o—j^l: ^'c^l ( V ) 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



. Mjfc AVV /*J» Y*\ . jkU. ^J^ji Jic* J-aJU jjIxJj ( N )« yjill 

. (fk ^U«J» *Licl ,> jliluu Jill ^iUI 

tjint [ (jj» (jlS_5 a inrVI (jjjiaJI £jj (jinj'fc Luajf (ju^k lLla^u ^MJ 
<j^jj1I <2ja. yi jjj£ J|?J aI^j < 4-aiaJU ££isk jjlii < Cgia* jxa^tj 
^fk Sj^lfi CiLftl^a Luul <|j C)<iii ^xdjjj 42a^jJ £l!oJ C£i^ jjl^j 

jjAa LojI j^j JuJkljjl jjj jjjl^J (JJ ( j i « nr LAjI L^i^ J^i^! ^j 



. I \ .(jo cujij^ill : *jJiII (JjI (\) 

. NWjj-yjJI a^ fjLJI ^jjb : ^i>*j*e (*) 

. IMu*. o^j*UI : faaill ui< (V) 

. \A\j«o (-ijaII f^ie. dnjju t-jyJI (_>ujaii : 4SqjA JJ>«JJ I J 
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^alll ,^1 <^-»i5 J^l <>j *^ <>u (3HsH o-G J-«* Ji>e^ ue 1 

Clival (jJa <i i5^» fUllaJI Cul^j 6jJfc <fu£» *Jl» i_iklL ■_> ■ - L < » :iliL2 
«jb£ Jjjj* <itV ^j. tm-i > j till J^j . « Sj^^JSu *jUk\j Ujtfjt 

j£Luui <jJ ij-uO* o^l (iL>^' «Lia1*JI ^Luafitl 6,1a ^ f+uil u-«-y 
(jAIjj <>a pVJAJ <>uiiJlj Jua.lj * _A \0^ flc y^jS tf jll Xaa»* ^ 

. dli <> ff«J5l Ijof^b vSlcjll Uoi 1^ . ^jaill f^LJI <_JL ^i 

^yk^l *-Ji*JI I^JuS 4> lj£* LiU. Ijiiil fJ-JI SU.J IjlK 



. tV\j- cuL-jfill : fjJill 6i' ( Y ) 
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'LwijAJi <4bfiLs> ajIaJJ <A4iae. <LQkU£. _jS.L,'j £g> .,.uij}.'i pUul &.S& »mJ 

V K «U ^ { &ul£LI ) J^l fJcj dill I, ^UU «^j^ J&AVI 

crOuta^' (^0° u£ J*=»-a Lwaal <La1*1I 3£jaJI ^i f^u] £*&aj 
^ J$j CO<^-J| d^jjj 'UoJj fr\£ iaa* ^ai ,>j ^fl Laic. J^ tf jJI 

JbfsJtl *lj JLiBJIj ^Vl ^jall cVjU* J£ JLjksl LUil jSu(j 

. v WjMnii^j ^j£^ <Jl>^ •^■W 

Cg-alw.il jl^.1 yjBj^lj^JI frK Jl_% . dlj ^i 4jjJy «jj5jLui (j^^uu 



-•XT-IT^^UJIja^JJ (o) 
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u-OdU^I l^Al! <>lil v^ 1 pLujU ^ f^ 1 u*' j^J A3 ' ( \>l&fl 

^Jcj ^LAfiil ^u^ ^i Ljjl l^ julnnt WljlLbUI Uill Jl dJj .1*4 

l^iijjuu COIlJaJI 6^f?«j (j-jjb^ oi& h>^M CA (Jb^JH IVi< «j «illi 

. ^Lu^Jlj j^l j^JjJ ULJ\ 

j^j (OwoLljjli^llU ^11 ude^*" ^ tf^ 11 < * i "Li »_i^u J^Iaj. t^J 

f— 5 ( Al-Karismi ) J* ( Alchwarizmi ) <-^fb ul u 11 " cr-^J 1 ^ 1 " 
^l^lwcjUS^kjLftf NAoV/^NWif.L^.. (Algoritmi) 
^j^xai <juiU. 3j2£L» ,ji ( Algoritmi de numero Indorum ) 



. \M - \ AVo- .LiJI jLiL ,UWI jLil : „Lllll (\) 

• G. Sarton : Introduction to the History of Science vol. n P. 563 ( Y ) 

• W. Durant : The Story of Civilization vol IV P. 241 CO 
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.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



Vklb fJ^ib «sliillf <i-ii" u* ^y-o* d%3 'o^^S^J 

o>oUI j>j J^c ^« j^j , Lf Lx HJ tl J jkitlj oLuiL^k oLuluU (j 

fj*l\ Uj*ji ^4 6>> «»fi aa.lju 4> aj JxAli » : iUU ^aill £j <i*oj 
C^ 3 jll . OfcjSj <lyJL ^bS Sac jujill ^1 ^ . k^'u U,.tf| 
tfllill ^i LL£ j^ ^uuu , a*alill ^i LbS oi^j <#5I tf jS^» 



- VoV^ o^^iH : ^jtfl ^| (Y) 
. Ho - VoYo- c*-y|lll : ^iUI & | (1) 
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j^ V L* JIj OJjacj Uajao ^ijiuJl ^\j 4j£lill oVVI ^jAju ^j 

|kfl^J ^JbpLajUi] jkJjjJI J,jl jSj <Ulc (>UJjJ JLUt^tl ^«'<lt £,|^J 

. v '6jjiii>iujj 



4&<mj <jLJjJ ^i <Ia«3 (^i. ^Ic. Jjj <jlil> (jl ^UnU. OO&LiJaJI 



. J.UJI jx-JLI (Y) 
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AUVI ^i <> ^ 4^1 <illl ^1 <^,aiJ| j^Uii ^ jj^ ^ 

-uUj V o? ^l«II Jc jLitj <*!• tf ill oL^ll oJ JL <JU^ < JLu 
V&i «dU ,> jSOB <# j*\ C& LA ^jj <& f^uil Jji , ^ 
*k^" Jj b\ «ti! <J^JIj jlJIj g^L «bi oLj Lt£ <k^ jil^l! 

. *& j^i 0L3II £j oJaJ 

0L3JI oa .i-^- <_JI £ Ll^ dill 0- J-ial : ^LJl jiy I JUi 



.YYY L> «Y E .^oU.yi r Vl^ > b: <£> ^iJ| (\) 
YVi - YYT^ ijilUJI v IjVI ,yl ^^jiUI : Utu, ^| ( Y ) 
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«Uiji . 0L3II «^l £^J <ii Ok, 4a& 6 £ tf ill v tSll <] j^^U 
Lil . C^O^ll ji*l L : JLS aI^S LIS . »jjil : Jlfc cLjII &l ^11 jSy I 
£& <uAaLm\j dlu* <> OjiS £lj < 4oi ^U. £jli «Cu2lfc Ci[ ' ^ 

,«4fi- <> <\jd\ JL ,> Lfci VI <sbiLl L <lllj : jSljll Jlii , dj mjuAI 
. L^jc iii!U £>c. ii».| Vj Ld^jc. JULI ,jft J^.1 ^li 1 yiiaj (jfc Ji^Luy 

ax.j 4lili\j <a1*J ijjjLuulj 4Ac (j-ftcj ' )i^iLj]| JjjL ^Ijtl <!l 1 ii a" < Lie 

j^ 43^j ^b jft u£» ol ja*i ^V^ ' V^b* <> <• ^ «i KL » 

^Ul ^^ jSb" <J< » : i)& dSU" i> wU-« 4-»»= 
^(jll ^1^3. fcJ^ur^ ^^W <*^«i u*»UI <J^> ' ^^Ms <*»* >~¥l 
<, pliiiL ,UJL5JI fJLt o^5 ' V^ 6^J ' v* J*i u-^ 1 ^ 

. (^LkVljjbui&U 



.rir-riY u «»uisji&jti: ( ^uu'' n CO 
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(>o j+kl) «UjSli JjIjII yJc — $1^11 <-iJ>« - jLjj (JJ oajL* JaJ 

C^ua 3jL Jjljil jj-ua » ^211 jfl J Li . jyLtx^lli ULc. t ^LxJI 

. v)« JaSLui <Z*yJ* t|jiL 

lift ^jrt'l !<•>■% jj4( (jj(j <Lj!QIl ^jUblaalj OljjAA j'^" <J£Jj 

,jl^j « jJiSlI ,> Ijjuu ^jiill JiLLiVlj jjaaJJIj jliutfl jj^»1\ 
d\xa IjSU ^K tf ill JUyuU oJii-i , dlj ^j j^ Jfl U^ull jJUil 

jlj-JI ^ L3L, £,K tfill t^lill iLi* ^1 ol-AJu o1 L^ 

Lu» . J-JuJI ^Jc L1A 1I J oliU « ti uyj Jj] 6JxJj 4j(jl JwAAJ 



Wo* \ iji aljJu ^jjb : tf jIjaJI «_J»ill (\) 
.lo^^^VI:^^! (Y) 
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P (i» ^i ^jVl oLklll c«.Mfrj jS lujill jy.Vl cui£ ^U « jjyi <> 

Ua^o Jjljti (jl^i » '. itSli <L£ill jJ-a*JI CiULaal ^JjjluJLI ajujj 
f^k ^Jc uJljjii^l Lau» < <U|j ,U frill Lo*x» c <IaV L£a ^tiU 

jj» dJj JJ J;*^!! <j1 *j^w oSl^i *jlij «jlj J b ' crf^J JJ J ^ 
^1 yJb JLuLJI ^Jdl ii^ll QjkLLoi « yJJI &aJI gJiliAJ ^ I-IaVI 
^L^LaVI JUUaII <«o dlil . fJdl „i j*** J* Ji j* 5 '^ J J 2L "' 

J* . y^All Jc jJouuu Oj*ll u«A : 4*0* Aj>Uj . OMUfUl : fjJill oi' 0) 

feyt! : cjl^ J~ • oluAlyll «* C6-I— lb W« '^ feU* : £. Uj11 ^ 
ju3 jjt . Cfr-Ull j^ ^1 jSill jjld : ^Ijl* jaUH J— -w»" ■»*• fJ** 11 

,> Ij^ ,ty» J£ Jjjl ) oj»il a^ Uu-Jlj UUI gyt ^ >jll : <*— 
ioJI JL-. t-a. * ^lj »a» «> ^ J* J u*J-ll «*^1 c^ 11 oW*** 1 

.(lApl 

. Wlk. % v*^ 1 &"* : o;-^^ 1 CO 
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JljjJ ^ jJci ^ cu^I Jul : £^1 f^ JlSi < ^Liftyi ,> <illj jju 

dQ'4 fi ? ouLSlI > fl j^uaJI ,> dlj « <>^1 Ally vJUl Si^ 

oik £.yt^ ui' J 11 -? <> oj^UI P UkJI t^u v ut, 

tflti ^^5*^1 Jos' J3b ' ^ J^ltt ^i ti*^o pLLJI ^ 6j | JSfc 



. Wo- i E uaill ^^ : «^uJJ (V) 

. V\-VA LK ,% l 5aLuJljX^I (1) 
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f-*>&» ^hi3 *^J^ ^k>^« Ji "L*1*II <*& J^ljll a 1 ^ ^ 
^i JLL&IL olalL pLJ*1I u^ OK. ^K US . ui/Gl! ^Jc ^^y 

Jj^ £jjJI t-fy'CIl t-iU.iynJ <U^0a» f-A Jjb bJ^>5LH5 ^LJs^ull ^^dbaljVU 

^t^l 6i ■£*-** A * = Jl*3 <jS t> fd£" aba" «> r*^ 

^^ji jjuii ^ aB cn« i^i uaijT & 1^14 ji^ijttj ^*4H 
^u—i?ijiM,(*U|iii O^j <> =M «=^h> < ^' ^ 3»U 

. iLaWI {+&** gStuj Ij^b IjjIcj 



. AV^jjUIjAuoJI (X) 
. lyj^lij*- (V) 
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alSJj UjJ\ cUbUJI J* j^ Ji] ^JJI ^j| 6 (i 4, 
aS« >3 Idjd^ 1^1 tt^l dJ: ^i Uujj^l 4^L*JI ou^ui) 

41.15 , U i>ul J^ uti. ^ i^t^yi jjj^jji ^j| ^.^ j-j 
< Lai U^lui yi JLJJI Kj^ll jZ^b . oVUI yiA ^i iij*!! J^, 

Augustin o^ua\ ^L) ^->j,„U ^L^l i^L^yi t 
lfi*lt ^ Luj o?^ . L»lj* L. J^ ^Jl ^f j^ ^^ 
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■"Homer - Vergil • J&oh u"Ji>f*>* j£ J u^ JV I 
dlliA jjtS J » : 31SU ^IjJI Ioa Lactantius ohaP 1 ^ v^ 1 f-fci U1 e| 

tillj Jjiiii ^ f> LuaLa A£.jf Lfclll Jx^u aJ <i] Luj < J-iAJ <j*j jjja L|j]| 

.0% L4J 
^J^VI JLSL. e*jJ IJU LI g^Asi W^-JSII j&IJ li* lW 

(^UaajuJLI £* 5>*9- IfijLb Uj3>*- J** < (J ^ M V C 1 *" ^ 

jifll j51 ^(j ^jjc-V' SjL^' j*L>* '^'^s^ 1 ,: ^ l-W^ J,:ll, 
fJi Uj*i» U*& l^jjV! c*u~~-ll J^ cA>V' J^' * K ^ 

. UV» ca-^i ^u**^ H ul -^ ,il - : t * L ^ 11 (>,aJI *** ( N ) 
.n\ l ^ V jJiL>"^ : < s o* J i> i i> ( x ) 

. m^ sjUsuJi fejU ^ <>J-ii : V s •a* 13 - ( r ) 
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jl <j£ii]l jJlWill tfJ^V LLu,i C jAj <> ^1 UUa <> Uj\±j 

<> jl <IH ,> oLyit uliii < u%>» "tLA LJc. JLu (> Jj ^IjaaJI 

vr^AiUI F Uk l^j «>I Jill jliiVb claSlxtl t^ju dLLA cuK j^ 

: JJUtp^l^o^tfJll^LuVl^l 14^1^15^*^' 
iik jc^l oo2 ^ill JLJoIl ^ JL*VI ,l>bivj ol>*JLI £,! - \ 

ol>*Jll cuK U^ . dlj aju <#SU jyjJI JL^, JL JJj oljaudli 
SjLSu» oil* |Ji j> Ifili < ^11 #1^ ^uU| ^l^iJ fctu^ Ij^i 
^j d^ilK luLukll t^l^i pLLJI dLA^I Jill ^1 > jJc Jil 
UiL J^VI IAa u^ La <>u COjjt^Jl A ju» ^ILL. U Ifai jjV ^ 

jjiiij f^^wji ui^^i .jMLiyi «> Uu^^i .u^ i^ 

<> &j]| pL^ LijjJI ikLJI ^| ^ JQIJ J^Vlj - Y 
^Uo^yi ^1 pU. aii IjjS ^JIL^ <i£i 1^, ^fa, Jl Qj.'*.—'l 
- cljL^uJI cu-£L jtjsli. d-Let, » : jl» J^l <> ^ ^jLJI 



vr - \ v, Uiii, fJJi t* V'^-^b jouyi : »j^ j^ gjM&ti (v) 
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c l^wi ^i ,i^ . o« oijL-ji yi v^j^ .^i ^jVi jt 

< l>n > j <. n , a Jju 4J 4jU <tlc A^co jjl jjuAuuill «_JaLuU <lllj£ » <1 ^juXuuSlI 
(jjjill j^Jjl VI Sj£ill *iltJ -OS |4j ' cti'dl J^JU <JJ«J Lw Jk^O^ >* <J* 



4k 



jmf /t-<-u 



till 



yii ^11 liA juuG ^ JjaJl ^ cLl JliAj ' oL^JI £tA> jLU3i ; U 
J[^| idJjJ . Jltlj <JJI I^ajAu (jl aijaSj V » : <jS o-jLuII ^L^f I 
j^jjuiJj Lu vSjLaa.Wj * ajjjjiu Lwj aj^fa L^ ^jLJ L«l4J V ^SJ 
(^i JbSlj » : ,jS* J^j 6* y^ t"WI C U«.VI ^i pUj « . . . 

jjj ^ijx^i ^u. ^ ^la 0' u-^ <> ««y <> "^ j£ Ji '•'d 11 

iJUJi J^, JJf; ,JUI Ijj> f b Li ij&l ^ILSiVb <-e* Uj Lull 
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,j1 jA ^SfcJjuiJLI q>*iUI *Uifc 4j t il mat ^all £j(jll d^Vlj - 1 

[j'lj * jUIIj JSiLiil ^ ^iiJI ^j n^ I* J£ ^^a. aS ^jSil ^LSII 

^jjll ^Jl jAiII hisA Jc jx^!i; Uaj -Clui^ <SLul ^ JjL <J <UI 

<ll*JI ^i <^otj u ^j,.,tl fJLJI J^k ^ ^SUII Jttl j^b .likL 

(^iujui Jf£ <Ui Cijlfil i-ij-^r, jjuzc IJj^j « SaLxJI t>u]jj (£jilll *| 
. (jjl^jJI jirt«ll LjlfJ IbUh iuajSUI oLl £J-C|jy < <LaJO£ll SjLoaJI 
. (v^J^JxiAapLJxII jL^J^JOJj]! aixll JJkliLA g-Jfti?. (j&l&l 
ojaII ^i <LiLj_>II <Uj L 5]al >i >ju«yi I^Lui Jju <j] j&alL jJ>AaJI (>nj 

. W^L^II ttl£ LU5 Ija^S ,j1 ^UUI iuLjaJI ^ualijJI ojK f 1V*\ 

ilia <LwJaiLuilll Iflfeual&j «L|2jjuJI <LuLj_>JI jLj^IjaaV I ^ Li 
(jl du tLu^lf A(laiiil^j J4JC.VI ajJc. » yJt t-ijaJI <Luulu£1I Cilia] 

jjtSI ULL^jJI ( )( Lyceum) M£l fOH^^I tf pjlj ?j*>jn i t l oa Yir I 



(1) Sarton. : Ancient Science and Modem Civilization P. 105. 
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^jLuulVI j£ill <><-<* a*>LJ.\ J*** jj] . SjLu^JI g&L \£gj i^kll 
^aSa Ife^alltb ^j^b JLuyLJLI l*u* Ijljj*. l^JI a5»**%J U 1 * 

^JJJ s>~» JUJJI KjaJI *i* JtWc^JiLJLI asJ jUy, 
JUS J.. A »l...t ,>A» » : d&l ( Miracle of Arabic Science) « ^i^ 1 
ILU j^ Oj-^ ol Jlix u 311 ^'J^ 1 J** -83 <> ^J^ >J* ( s >**) 

y^Ji : <Sfc* . aL-UjII ^ Cft-1-J.b w" ^ Ci^ : fc 1 ^ 1 ^'^ > W 

.A\^S J Li a Jlci>t^a**l«l ,: «^A«lb« (T) 
-It- 
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*^i ^ ^Otejail uih ^i y^JI LUiiJi ok ^ u v T . : 

V LLiii jjj •• Magnitude " *-**•• u* J " Momentum" <&L5jJ| 

pUUIIj IwdluiVI SjLaaJI jjj CrUJ^AJI LJ^JtSi' <> j*K j£i» 

j^LuVI &] o>»cjjj ( Renaissance ) ^jljVI £*A4Jll ^i c>uUU 

Ujill &^yi jiLJ JLLJill IjiiJI jj^l ^ Ci^i yuwi ^j 
JLipil j^I oixJI u<a fJ u| j^y v*«JI. u^ <*U1I li» 6b 

^K ail , K£=A\ cc jaju ju^y JLL ^ Vl ^a U J^ill Ioa 
(%>]! JLil^ll tjj^ljx.V 1 Ctt ^J b^ «^l wWill 

yifcj %j1j«2JI Ou&lfj <Luj*il Ljouill £yt ^ljJ-«all jaLui(j . IjSjiiJIj 



.^-io .j f LjijAuai (r) 
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Sj^l ^Jl ( Visigoths ) C&i>ill -k>UI ^ U-2uL iS ^^J,\ fJl*JI ^ 

31asJI J}La> Out J£-uij C^A^I Cfr* ploxll jajilj LSi-^ UJ J Ujd 

(> <>m5UI C^j*il C& J-»l*»M »I-»jJ1 jcLiu cJkj . 0)<*jIJI W«JI 

yu <j£* JjUJ <illl* ^ ^,1 c£*i V iuUll <JbUI <4fc Jti ^ 

^ J& frj* <> iujjVI Sjlill . pUjSJI ^^V 1 **->*-* I=J ^» 
. is^yj* ^ Jl =U}U o^ U J&1 J^ ^5 «=J^3 L^lj .UjSIj 

. «, fijjJI j>u»*il »J*U ^ ^Li^ °^ 



. toA-i<><>o-i3i LJI ->J— 11 ( N ) 
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,jji 4aij_jc.yi SjLAaJI IjJiJJ fJ V->*" oX * : *^>* ^i>*i3 ti*HJ 
Ua.jJ_ji=Jlj >tajlj i_fl-—-^(j «txuJa]Jj t pUoj*CH yi ^ujjaJill ( J L )J=JI 

j> ^-.j V jj* ^11 &LitfL £Li?^l |Jcj clifitl v Lu=^, 
3^ ySllj ^1 ^ UHL« ^i h^jH\ oLIj^VIj otiLfi£tfl 

lf a1a]I ioaJI 3jLjL jjJ^j ijJ-4 Jjjal i_j_>jJI &JA « <JJJ^.V V"H* L^a1c.| 
•UaLuuj 3*jjUI jIjjjuI <Ujx1 <£jji» iJj*II aL»] OJfn ^Jtll g rj-> mi l 

.o^iiek 

(jji Ijf^ (j^oiuitl j»^JJ I "'JJ 'j^ Ijt^AJJ jjJaxiyll j^uaxil bjjl 

<aali ^LuiVI SjLiaJI ojAJjli {J»tii [y±4b ^L^V 1 ^LP 

I a.i'l i r>*\j IjLlU^j Lkjjjy %Aa>jH> (jJajii Oi^' Cg**"**' eL***- Jj -f ^' 

^j ^Je fJ Lajjicj ?juU , iU...ill CjOiUI JitLa.1 <ji jA^ cj^' tf-*u 
^Jl <L±ui JAjI fJ^JI jjlll «illj ,> Ulxiii $ ^ . Ljjl Vv> c J\ 
. COluiL-yi LjiU-il u-ifn..^T cgjdxJll J^u^tJ^ 

. YtVjja ja^l :££>»&. JJ£ A«a*«. YiAya (jiu^yll jtjuuJI ^1 LjjijjiiJ (Y) 
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<$±y-* 



^3* l^ jAiH lu^JI ttl&ll ^ikl UL^ ^J«JLI ^a ii» 
&uat Liijil JUA c& la** && oiLJI cul^j SjLuJI LI ojL^. 

L^, uia lu^JI tttiill oli^ jiJLuy Ul^ c&j s^»j> f^LH cuK 

<_jL_j£ 1-fMj CjI tt^>jill 0<**£i ' "LliLua (ilia <L.ia> ^i jjLS ££j]l ' YjIhi 

Thompson : The Middle Ages Vol. I PP. 92 - 93 0) 

jjloaJ.1 jSjj ^1 ,^J ^libUI (jfljl *u><JI <j3ill f»>3 - d)»J«ik"-i <*«ti <jr*"U 

.(UAV-\.Y. )c&u*kj 

M. Meyerhof : Ch. on Science and Medicine in The Legacy of Islam P 

P. 326 . 

. m^ 3^11 :,£««. lUI*a«- (V) 

. lYOu-jjUlljA-Jtl (£) 
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. Lfi y\l ^JJI ^LuVI &±> :i ^ U, Ji '^ '^ • ^'^ ^ U ' 

-: oJjiVI ^ - w 

L^J ^ t^^ VI ^ U^' J**" % J^l J^ 1 ^ 

ULu Jj ^1 bSi^ 4, l»lj5iUI ,^1 ^j-il fo^l Cx&i o*^ 1 

LLJI jt^ol (^ill cijjja. i-laIjII j»4J^J aftffjuV tjilUI <ulaj2 
^i ijii&UI Jl ^Lu^JI <> l^j^l <£>* ^1 fjtU ^ii . ai.. , 
^all tfJ ii,uMitl j^jj * 4jb j>jL i_juU1I u *lj , r>-> 4£hu j 'lW^' 



Draper, J. : A History of the Intellectual Development of Europe 0) 
Vol. II, P. 35 
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, Ji£3i\ u^dti oy^V 1 L^ WJi C£**jM fJaal u^b 

Wj&* fjLuill o>»ll t*^ Ljjl c^Ia-U. 

Ulja- Jijl; ^jAi ^J^ 1 W^V 1 ^^ oM*- tf* OM« 

jSI L£ « Ljjl cwfrll £L S^VI UJII .%,*-*« J! *w« <> 
. ^1 j-JI tIL. ^1 ^a,VI UMI (t) ^ 

.nA t ^WX . w dlo"-'* :<*«*•*»*£ 0) 

.NU^SjLiJIfcyb^a*^'^^ (X) 
. \\A -& L - n J'* — " (V) 

W. Duranl : The Story of Civilization Vol IV P. 241 
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tJj*JI tjl (j^-'Hi LjU-iaJI cA-fcLull <*aLlu* £,LA <>> J-Jjall (jjljLvj 

Vjb < VM ^-^ j^ ^i J^ f^ *i ' CA*-» Uai i> ^ 

, ,2^ Ou-on ijijll jfui t_i^3l l^olt iatjil Ca-*i"*Uj v>>*^' ^^J 
IjiL^'b £,Lj^JI <> Li^^i^J ^J^ 1 f^' b^f £&*i*-tl u' C 3 Wb 
^LtfVlj Z**.jl\ ^uot a*j pU aii O^Ut, JL.U oliLiJ I^J] 

^* tj^l l^iaJ » : <jL SLUI ««ifc ( Libri ) (SJi^ fM*JI J^ 

( r )« (jji_>i 6Jc LjjI (ji jLiJaJitl j<^»r. ,>=*&» KJjttil 
yi SjluasJI eljl Cglotsk ^-A^\) V>>*^ <J^ * ' JtJ J ± tjU Jb*J L*^ 

• { %jj *i*j* Lu* ^ cr la -o" oa^ 11 



G. Sarton : Introduction 10 the History of Science vol II p. 563. 

. \. Ly * li^iU^I SjLiJI ,ji oUljj : LiUI j^ (X) 
G. Sarton : Introduction to the History of Science Vol II P. 563. 

. i\(_ya £gjJuJLI Jia IJ Jk\tl\ jiill j>ki : ^.i j i r JjLuJI X*aw> (V) 
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OA« l«i5 V^Wj *f*^' fv*l*N ^ cW,W t'^V t*Vy 

jjjJI SjJdaJI 5-jaUJ jH^L*^ (>* ' ^Jj* y 1 ^ <f>i*JI oVUil yi 

^pr*. f-ftdf?^ f4_£i »Jj\j <->j*l\ 6^ <jf 0«J u%^V fJ*ll ^Jt 
. rl« i~. «Ljjjiill IjljJJ ^jLlu^I Ijji fr 1 ft nij I (j Lin ^IJ <J IjSjjI 
^ <xa*i JSVIj <WJI f^Ull yi ^1 ^U^I ^1 jlLill 

jii, (^^i^-iuJLl 6jiLi tf iii j^iji doJi g#i* ^ JI4, l«i Lb& 

jr tulMi^b ^LSllj JjSl^yi £*!. « <W(j <*■!' ^'jJ <^ <"A> 
^4, ^*LJLI 6j£ul tf ill ^-^311 gfUtl tf 1 ■ jlfSc* b J-US-^b 

. ^Vl <^ill u-Lul UKiJCj li* 
<JLj> VJ iil r U 04. cPH fc^ 11 u^ 1 ^ ^ «Ji ' f^ 1 

• ^V^l t ,J *I <> <** f^' ^ *>^ <*^' jM ^ 



M. Mcycrhof : Chap on Science and Medicine [ In The Legacy of CO" 

Islam ] P. 327 
J. W. Thompson : The Middle Ages vol I PP. 62 - 63. 
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.0>LHl»flydl Jccg Jn.tl 
jiillj <juuljjJL *jj^jj ££<ill Jj^cVI «hiljj yysJjuJLI «iLaJe JjlU 

LLuiuuV pI^VIjpIjSImjVIjLLxLuVI SacU ^Je. {JL tf Jll £+111 dJj 
j*4 ^alLill ^LV I 3lk u* J^VI jJt j^fU jju Sja^JI ^ilill (jjill 

JjJ-al aJc. OLiiai .Jill <GJLjuj 4*u i> i A*|j AJj^^ti] (J*OL> J Lf* -* '^^ lu*i 



. Y"\\j*» i_i_)iJI i^Ll fJuiij ujJul (jujujj : 4S\j» Jb^JUJ I \) 

. Lajju Lu \ £\j» ^jJJI iiaJI (j,* CjutuJll *l*WI gJkU* : JlSijuy jJul^i 
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f.1^1 aa^oll ^k <iiil 13J* <uJ^ jSc jS ^ _* \A£ ^ I*. jfjJJ 
^L-jj* 6tj ( <iu* ^1 JU,.u ) <^£ll lu^A. ^l^ ^ y?;,... 



.r.To-pSUVI^U^jtfc-J** CO 
Ch. Singer : A Short History of Scientific Ideas P, 152 i}) 
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.^UU^L, 3xakll infill Ijl3' & • ^l^lb^i^uJJI fO^I £jt>* 
jjL^j . <*u,lj oljiS f^WL «=6ii c^llj Sj^^JI JLJ.II f^bb 
pLk dll^l fjUll «y u>J*JI *W*1' *lia1 jljj^ J& iliU gyjlsll 

fJstl a* • i#V 6? J! jl ^ a* ^k* ubft» uA^ tfJ 1 * 4j 

U^ Jt tf ill ^W^ 1 v & tillfe* <> . < x lL*& »-J» <> f^JI 
j4^b ■ tf^ 1 -^ ei LJI u^ 11 W cr^ V^ 1 u* ^^ 

^ ^Ull v te U-b <> cS^b -L»*s^b v" 1 u* -*&* u 351 * 
yi <^u*iU Sj^l <JS ^ J C0l f Jj & b <^ J-l jA5 v yi 

. WL-ei V L£ <b V—'b ' tfj^ 1 u* ^N *t» • ^^A^V 1 



E. J. Holmyard : Makers of Chemistry P. 66. 0) 

. \r. a .-ljl*- f auVI: u Kj3H (x) 

. NAT - WAj. »U£JI jLili .UUII jl^J : JAM 00 

. I \1u. ,U.V I cUuk : ^xu^i ^1 Oil 

. W^ 2L6L*? 1 !jLA,JI fcyti : J^L. . Vf.o- "\ Jl~ (OUtfl : JSjjll (t) 
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(f fl O'CtliljaaJI plxjil £}A <cjluxLI Je(j4aJI J (in*tin l j* (J_jl jJ^j 

VJ ^j ^Ki " *LjLa1I ^311 " tx **o» L J^a ^IJI jiU^ 
^Ijill JL (^ ^fc£i ,^-fcll *JJ1 lj£x. tfjljl j£« dlJ* 

ls . 00*^*11 <^>* fAx <ji v^ 1 <> : ^y t^ 1 ^ : v uiil, 

4jJ ^c ^i ^jl>M5 ^^^«" <=»*K u^l V 1 * 11 s >^ Vl ^J 1 ^ 1 «-*"« 

^Lli ^i ttUI <Gj>- c*t^ ^hAj crib 11 ^ <> i^* 11 ^ 

■ Rhazes o^jb ^^ V 1 ^ 
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( r A\o-VrV/0)Y.. --* NY. )c,li*Cri*k> 

, <i£ll Jl jjU. ji > JLui>ll Jj ^ «K*ljJI *£i o*jj . KJ^JI 

JJ *L<l£II <jSu fJ . WjjLJI >** 6Jllui1 JU Jc pLajSIIj fj*jf 

. ^jbJI ^i ^L^ J,l jjK dttl -uVI w^jt^XI jyudL Lie jjL* 

<Llj£ Ci.aa.jJ . jjic <>»IjJI qjSJI Jis*. Ljjl ^ Iff V,>a*« jjL*. «TiL>laJ 

. f Ic all P Uj pLwoIII ^1 ^jil aJi^ U05UI JI 
yjkj JLoLJI <GlaLilj pLwjSHI <jIjlu» ^i <ij_«A£ ^Lja> ^ jjUO 
. *rj *■»" Lf i p ' j - '^' I jkJc <L_J I J — <<^j L» ?, , lo^LaJ <L-4jux <cj_u^5j» 

^ jjU-uI JLi - ^V^ Y E fiUVI : JKull. n/o- clc^I : ^Jill ^1 (\) 

L*. ^ ^jJI r l*H, JJI Ujju yi LsjW LU^II *V • « <«b o*a v tS)l 

. ( \. to- Y^^VI : JijjJI ) . o>.U.I ^-i, 
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pLJc Jjfa. 3a^Lu LiiSsk. ilSluia Lie. OjLa - l.-.<t l £,j Jjljllj 

oil* lj«J-aui5 UtujJ^ oli>lil(j ^L^VI qu IjS^i POyuJiJU 

^311 IL^^iJI ^i chjmie j *&l^y I ^1 Chemistry l****l M IW 
(^k Jjj U»( £ >UVX fk. ^i ^LHuiVL cij^dl <jL£ L-4JI p..^ 

6ji»3jJ dlJS^ . (iJflaJiVI iOUJIj (jStln.fill j^U* <j jLil L»* 

0). ^ki^lt^^l^pLuuSJI a^te^i^^ll 



Ch. Singer : A Short History of Scientific Ideas P. 132 

Ibid ( Y ) 

W. Durant : The Story of Civilization vol IV, P. 244 

. vofu- iu&uti\ SjL^Jl fcjjt; : j*l. (r) 

. <iL». j>j jit*. : 4,»«- iju^i ySj (i) 
M. Meyerhof : Ch. on Science and Medicine [ in The Legacy of (°) 
ISlam ] PP. 327 - 329. 
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( r \.rA - vi« /-» ir. - rot ) 0)^1 & «>«*ii 

J k ■ ■ ..j , <JLuUI pLJc jL£ ^^(3 oLjJLaall fjA CjuJjUllI pLoJc Jj£| 

JSoil aj SjjaJI (J <jUa« ]j£ 6 Li. CuljU CiVLaJJ tiltu (JjjLa <Uuil 

^1 jya-Lall (^JJI c^L-Vl aljj j> Lute Ijilj f^tfil c*' U^J 

£y* l^ai La «L-o(_j ^jaJJS ^Jil «£»ja>j £3kljj jl*l IJSLa ?*>j%mll 

. £jjJaJI 



Ch. singer : A Short History of Scientific Ideas P. 153 ( Y ) 

. UY^fJjJIjtjjti: ^«ui. fjikJIdic (t) 
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4, ^jI^JI ^i Snl^Jlj ai^Jillj j^kll ^i^uu ^1 ^1 _ni.il 

jl JjLuj Ij nktn ^ISI £Jj SjJjSi ^jJ^j ^jaa gitiS l^ji £_t£j ct\iljA 
vjjSUI ^LojuuI hujuua,] u*) <jJ Jjj] J^j W&&yS> \fn*ij CiVHa 

IxxjaLil j^LJI ^i cjj-LuJll jjil o^ f4±fN uf f o^ oMb (r) <f«^' 

JJaJjui^j ^Uinjll j^bAXJl j_i Kxtxlall pUJc JUa&l) £ji] jJS Lajl - « 

•bjijjl «£»liJ jiLUi Jl A-a.jJ L«£ <Lii5}UI ^11 " jlaliil " 4jIjS[ f^»>» 

u* u£h» J*x> f+"«b cAj u3£a£" ^ a«3cb Lsjjl <ji j-S"b 
j^xt JL* IjjjI pLIc Jl oauli ^sll *&*<ill u^iisab £u~H J* 



. <a. -oo.^^U.Vlc.UJ.^.UVIuJiic (V) 
Mcycrhof : Ch on Science and Medicine [ in The Legacy of Islam ] 00 
P. 334 
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^jI <jJ j£j L£ fjaJJb %J' H 6 if* ^^ <t» • tAj* J^ J**" L^ 

. <t»nn<->| 

. ( v )^ fr I^VUI J ljl^Liaju|j'UjjVl«uiJtjLij 

yGfilj <jL yJc Jai%9 4jUI}a .nA-.-al (£ JjjuoJ, I jJl^^' «Ulj£ JfJ^JJ 

. l»\j- *U»Vl oliLL yi .ISjVI o«t : <jLu«a1 „il &I (r) 
-A\- 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



(r n.w- w/ai.i-no) :tfJ i^i 

. <* J&UI ^Aa ^ilill q^sii ^4 <j^J| 
- \Y\ . ) JUUxi tf j ^ j^i ^^iii ^j ^ ^ 

£-!«. of J^j . WcIUj. j»L V LS1I 114] <jiaiUI i^jHI ( \HA 
Ijilculj IJ+i j3 ^.ic gljl ^Sll ^ (j^Ji ^ill CjlujjVI c^ljaJI 

Jjuitjj < jjJI oLLcj 1 «til5J,l ^irt-fc ^IjaJLuil lit ml <i»5j t^Lojl 
cull crpAJI {rljijj JiiJI <IU>J Jjij i-ij^3 ^j fr^'j jjJ-^' <-»-^»j 

JL»^ c&b-Ajtb ■ y^ ^^1 l£"A* *{>#' <> *M v^ 1 ** 

. Y\\j* fUl fcjjfci : j^a. foLJIjjc (\) 

M. Mcyerhof : Ch. Science and Medicine [ In The Legacy of Islam] (*) 

p. p. 330 - 1 

G. Le Bon : La Civilization des Arabes PP. 528 - 9 00 

• Abul - Kasim SaU lulkjjJI h&vL\ (I) 

. l.^li^ljiMlzlib^y^l : Lfrua. J.IS J-** (0) 
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( r \.n- \a\ /_* *YA-rv\ ) ii^^i 

Cjouuuj CjGjL oih Jill <SliJ>j IwJxJI <3liUil 0)La»J <K , . ...L 

« ujji ^i o^mi » v 1 ^ kn-tl «^uu «sU*ll5 fi>UI <> u^ 

^jjLijllI Jjljja. **aj5 JLi \V. . <1uj ^3* <j Ly] Jjuu elk tf illj 
Jl dlj J** f^J fSWlm&UI Jl tf 4iUI j&& ^(Sll ^1 ^ 

. fcttll ^^l^j , fcluJI v Lu,|j L^JI Li^| ^^j ^ (^jjVI 



. WA - Y\\y> ,l^J| jLiL »U*JI jLiJ : JJ2JJ (\) 

M. Meyerh of : Ch. on Science and Medicine [ in the Legacy of (*) 
Islam ] P. 330 

. Y\r l>a ^ii:Qu«vj,is; l i* M (r) 
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. U-uiLull ^il^Vl Jttssl 
6L_»_- c,u j^ JLilj JLJjj y-^Afll jlfJI liu* 3*1 ^jjj 
tiiuu £j| ci/t L£ . fJuJI J(jsk] LJjJ fjk ^jjj ,fclttl SL____j SjIJlI 

1 Ijxj-^ li^-j l«--i(j ^ 3I ^ JLoSLlmVI ob • tybV! ^JLI 

* «LuiUI r ljjVl JU- Jitf] Jb.ii* V^u» J-LLJI db Jlj3 Vj 
<jj| oljl^uLi ( j l >o<xLaJll Jjjiyj <iilldji dJj <$>!£ ^Lul*] jt-u^jj bu> 
. ( )lLi(jjJI iSiULiCj ftJ^xtoJJ 42uijLaA ljj£(j pLuujJI i y*\jjt\ ^i t*j... 

( fAV\ - A.\ /-*YoY - >Ao) tf aSSll 

ijjjutlji jfi ^JLuJitl ijujj ^J »***> cA^Lutl nUe hit Jx» Vjl (j^ail 

• W. Durant : The Slory of Civilization Vol Iv P. 247 0) 

. \ 1/^Hi fiiill fcjjti : >ucul» fJJIjje. (V) 

. \"\ V» VJ iJI j^ f^UI fcyb : t** J- ( £ ) 
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« Wdlj J£ ^J UL^L. ULL <jl£, lil> cs^-^ll ^ Jjjj 0)cli^ 
^iju Ljj] OA^jj .a$j . Holi^ «= If^H tr» VJ^ tjs^l^a c*jL«j£ 

( r \Y*A - >y\. /-»w - -\.v ) o^isii ^i 

J+* tfjjl jSljll, « t^^jH JJ*-»*1J yi pLA^VI iJSUfc ^4 flic 

. *j*j,.U. < >l«illi u i bS|j 

YAOua^UUVI ciUJ. : Wu>i ^t ,jjI . Ua« Ly VsVy- cu^kll : jujlJI ^1 (^) 

. YtV-Yt.^^L&JljUljjUlJIjLihy^iail (Y) 

. AVj^VlcitiU-i^xuIjiVI j*L* (V) 

. N^u-AaL-jOUVh^JSoll (£) 

. Y£V -l^yUjU u JI^ !J t!:a*.L. (A) 
. uwiiii ^1 : t^wli J« • Isis, 23 P. 107:o-yl^t«.lj 
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Cju U^tl tj^all JtacjVb c^l «-i^U\3 \ JH i i fJ ^Vl ^1 .iUil 

. ^S^eV' f^* 11 O^ 51 * S «^ ^i)^ CJ^'j^^ 1 ^ &**" Jl 
Ji «bl*y JLj^ooll JLcjVIj vJillj <#Sjll <> Ifci &^3 <^-i'j ^J^ 

Cg^i V^ c> <£* •*** <> *W=^ *^"« * c> jk ^' NVf * ^ 



.r£V l> - f aU^lSjU*:j^a-j5l*. 0) 
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. unit ,i~4, i^lA s^ iwl Jl ^ l ^ ul ujtfi ii* 

cjAlilj oclii . ly*»ll Saj^l u^l of' *-W ^J 5 ^ 
<A»a Ajjiu, jS&, . <JI jjkiV 1 v-a N%m f u cA^b 'j^ 1 

. COLiLu.1 yi U<j 4j tr^j*- ul «*£ 3 ^ ^^ <> ^^ 



. Uj« Ly VUy* v-^ 1 *> fc*"^ VJ" 11 o^ ( r ) 
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^Jililk ljl l£aLu1I plakj, jj-aaJ^tulj V iiaJI lift JU*i ^uoaJI 

jjj ^cb^ <> CjJ^UIj SiJLiVl <> «JLl^Ji tf> L] lia.Ll Jhj 

^U.jj ^i ojStill (> LIU. ££» fJ SjLiaJI jUjjl £l » : jIk)L Jjlt 
jkfiLsfcjl guLu lji>«ia o5^» *jO*" <>* t^U 'f^*N tr 1 ^ t ' J ^l tA> 



Sarlon, G. : Introduction to the History of Science Vol. I 00 
P. P. 702 - 703 - 721 
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. Mi fAU^U ^aaoII ja-»*JI ^ ^tLoj ^ill JiVI <yu-lj 



M. Meycrhof : Ch. on Science and Medicine [ in The Legacy of (^) 
Islam ] P. 327 
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$ — okJl , A i -\i\ \ a — &i> 

-: iaJlll^ tr *i*II £u*JI 3^1 
.li^jl Uxuo, Lac J kw^^'fc^'^'^^cr* 1 * 11 

tf il| .J*lb . UsLJ\ ^lAStt *&iuJl C-JjJ ,> ^M 1 lf*A c* 111 

^^ JoxS JLJ*1I gJililb • & aLJ > 1 H* * IlS i> yi 6iA <** "^ 

. q. ^"tULJiil jjyJr.jljj^Luli 

Si ( Method ) CPU K& ul Ji <^b CfiMSLI ®u*i *** 
b-3*l U^l ^ pUk *> ^J 00 ^ O^b* ^ L^ ^ 

" mill " C iU— I „!** e^b'V^ 1 tt^l* ^-^ , £^ 

^ juiu. ^b* f^uii ^ ajUi «> aJ^J u" tf>o" &>" 



j^i u~-i* <¥^ ^ r <*-*' Jl *^i * J ^"f ^ 
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. fLaJjuI yuiLijjjl JJCL jjSilll i_^_jLuu(j &aull ff-ALlaj (3^-^J "£* 
(jJjjju jj < jJaJLI (jJixfl jJilllj J-allll yJc IjJj£ I J Luc I IjJjaJtl jli 

^Jj.1 jcljS jLuijl ^1^3 a^ . tfyjJI J**JI Uj^ (4j *i>?^ tfk- 

. 0)oLaIll «j11j jjc ^Lt ,^-,4 SjAx-x-ilL 
^K Ja . lillj a$£ ,^1 *3LkJI ( .. < -A v J^j j] , iS J t dl i^JI g^i. 

U? JJJbSkJ jj jl^l^^ai^jj^^iJi^^j^QUjIj JJj^JI |jjk (ji 

1 /^Jjl jt^^ ^Ji 41JL4I ****. -i^I £412* 

<*ljiij j^iLuiyi XaL» *Jk jjjill o^fcH JAaJ JJ^ . ^JjjaJlll ^^1*11 £i£kall 



. o\ tya y^liJI iia^ll J>la1 : jji a»a»1 (N) 

. A*V — AOjjo Jxtl ^jjIj : jjauauJLJIjjc (Y) 

Ua J uL u rVV < Y\.^A« r 5Uyi tfU S^jac&^l^tl.:jLliill u l a (Y) 



^ 
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vbLj^V 1 J* Sj^l Sjjilb Ja*Ji *Ou - ^aL-yi j^ ^i - 

JLJt <^ jfJa C.U ^yi ^ jLy . ^^ u Jfl ^Jl 

^^ilL cJxujI ^sll JUfcll ^i J L^uyi ^u da* . OXUU 

tfi^b j^l If. L^ , ^ J^JI J\ c ^ JU j| aLi^^ ^^j 

^^ cA* ' cAjj 5 W* <jL>*" Jji j*i < j^uuisll |Jc jiJa l£ 

. o^HI liA jiuX Ji <^UI cofti Xja^l <\u>*]| JLa.Vl ^i 
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Ji U.-^f l jjt <J*]f JSii < Ui-.ll yJt Sjjj^I' f-Rj^ jjlc. jejuni** 

t_u^ Jio a5LuVI IjiHtl tjjJJI sljjUll Jjtjj ^jUaifl ^c. uijUJllj 

JyJ qj „ t (i i kj La JJ \lftt (jiLii LfJ aj>jj„. i ij LflJ CulXsU C^LLjIjJUiyi 



. n\^\ E ^baW»i:Ji*M (°) 

. oVo- Y E yAlUV I axull : ,il^ y.a.ja. . YV» \ G (^ilsJI JUS: : <^k ^jK (1) 
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tf t < tiill (Jfi jflii JtluJIj .J3JI «> ^Vl JLLSuJ Jl m*JI 

y4>il3 <aj j> « l+bual (> fKaVl 6,1* JUI/niJ yi JjV <j1 jU 
■klini,.^ Ui..U»l (> JjV Jill acljill tf 1 . ialaxLuiVI I1a <ji£ jy.ijj 
. (JU&VIj^^aJJI ,^4 £jjl) ia-1 ttfill <J"il J>«-a1 ^lc jJH liftj . a&B*Vl 
i^i <jV IuLujJJI ajJjJI JUuljJ yJ] ii«-UaJlj (jljSJI tuiljJ j4i«ij|j 
julcj * Hill *ic (jlSi "LujaJI j\^c ^ Ul^J duJaJlj oO&ll ur 1 '^- 

, ^1 jjft jjo U01I <1jVIj g^JL ftjuSTqj dti J£ lu,ljj .jjSlb 

. M<Jc ^lilj j,t£li &l 6jukLA i*JI ^ ujjWI 
. r\V -l.j2ll ( i,.Ali.uil 0) 

.ruo-jjUijAuai (*) 
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^i {jjnU.,l\ jAliAj Jljjj Jtjkuj £*uli ?JaU1I <£>aJI Cijil I 3£a 

J 

(ji AfaJkli* g f lATi tTilJa jjjjuujIi^pLJt ^UJI tilt (2h jJcJSkyi jfl^j 
,U db£ h-woj 4j Ijjj^ £& {Hf^ cW J^ G o? «^J ' «V>jll 

Jl b^jj 0)Sj^ ttja j&llj J3*ll JLd JUa o^ Jj ^ Cfri&llj 

CuOaJI Sljj Ujiuu J^iill Ja&JI diuJI ^jJc 4cj^ji *iujU.Vl <jj» <U 

Jlj^, . <dtJ yi (^jLtij Qyutiilj i ^l ^3* v^'-ho ^b CJ^ 1 

.«GcJii tf JJI 
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jJSIL jjjLuisll JUa u 1 ^ ui* CsAP ^ *L. jS* CO^jMjall <Ja LI 

,^1 XuaULaj < Jjjill v^b ' C^^b cjjjIjJI <*>*-» Jai&»J i .ilmH 

%23&J o^j^^ c^LVI fill jL^V 1 ^J aLJI <> pL " ^ ^i 5 ^ 1 f*^ 

. l+k^lj UatljSj ^Lyilll oLJjJl <jL*i.U. 

<.K*t yi jIL-i, 33*ill f LI ^-^-Vl u-Sl <> dIL |^aLI, iMj*!! 

jt J^i <> «Uk 0l5^» L £,1 tf 1j JU « lUill J*1 J— »^* JJj Je 

.r\Au* l*dll r&^&l 0) 

. wr^ j-ii—ib *-^b ***** u 1 oLa : •^ UJI zh* J * fc " 

. l»*u 1^0^1*011: 6*^ frl C) 
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, La JsJ i'jl»"H jjc An!*" <LuijJlU 6JJt lijl^ (jjj • (jC-J^ 1 J^ *^ 

Jilj- j^LpJi IjiK ^] y^ ^ axiV j&llj JS*JI JLhIj o-Lill 

. L^al^a.1 0C £xji-» n ju J^Ltu^ 

p|jJiu.y!j , LL^iu-Vb ^LiiluiVlj <ijLUIj ^-Sillj J-LJI JU. 

. pl-^uil (jU^uiLuJI Ifl jlr. (3iJ(j ^Auilj <J-ifJ iaa-jlll 4£ja* QiA j 't 
jLua jJL Ji>taJJ liiSkjJl (-i qLaLull gJbLxA CjJA.(j <LuaUjllj <?j«jjlnH 



. Uj*4 Ly Vi.y-ouui^fUl : pjjlll £>j| (Y) 
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froktll J^Al %$jm ^J ^>L4I ^4^4 $311 Jn IgaJt 

io^ll g^ia jl^Jo jji jSVI jj£1 Lfl £& oU}^ u^JLol*. JH* 

^(j JLLdl 3Lu.lu.VI ' tf jLtl oljSJI ^ a*i • J*^\ o-Ljill jt <iill 

J^jLLI 60Jh £jj»j ^aWI £>aull g+i« Ljjic j^jij (jlll (jJjVl oljjJtl jauu 

Jl*]| J*a. Jj jyi J£ ^i JLJI ftaAluij Sjjlw-o. (jJc £,1jSll j£f - \ 
S jIjVI L>a> - SjjSxII L>*. J3*JI jOitJ Ifk^j *j>>JIj ob^l fl*l - Y 

oLu^vijl^^-o^^^di^iyv^i^-^ui^- 

: yjb ill Jl oLVIj J*i; L iutyLui* 

. " ^^dtiii in yi ^LtuUi ijoA &]$ ' - 

j^ £,1 ^j ka^j ,> MjuJljj J5i=JI Jj^» V j^+ilL .Jlkj jjljill - V 

^UU JSo4 UaUj iJ jfl 3135211 ljU ajM JS- " vM^ 

J^ It^ " cA oJJ u^VI Jjl j^ jl aJBll at^ll jS^Luu - t 

. ■ <%*-jz<$u y fl L-ijA fejs* y ^jut M *J ^t 

. \ . y XjiUI Sjj-. (1) - XV y SjSJI Sj^ (\) 

. y U«JI ijy» (0) • VA y jkll Su>« CO 

. w. 1.1 sjiJi jj>u. (-v) . n y ^1 Jji- (r) 
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Ijli j] Llj £ju £,] o^jAJ J^b u 1 -*^ •-"'•» (0**»y I V 11 ^} ~ ° 
. « «aj 5 ^ 44 ^gt ££* t^Li ^'^ dill ££* M » 

. « wjjj^i alii aixuii^^.yjt^ij alii aLdi^^ » 

. jJ*ll Jj I rtVl jl^^UJUll fj\ Jfcjj - V 

. « 0)lok^l!gj>»ij JSg » 
iliaJI gfi» t^w-lj tr al*ll jjiilll ^Lyl. ^JJ ^ilty ^LuJI U»J>=JII 

ul tf) • J*wJ jlAl JLjjcJI 4,jtJ| ^j^JI jiill ^yU, aSl 



U£Ll<kSjj«. (1) .UUcl^aJISj^ (Y) 

. 1£ iblj.111 Sjju. (r) 
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jj-S$ < UbJ4itLiL(j <LLaJI (Jfo < -iiijllUtiiiijVI ^iaitl I JJtj . « QyJxuIf 

tSLslI ^a-iJ t-JK ^ oj-^-1' l*J*J J«u tfS" J^VI jjt «> 

j^IaJU I^juijLoj Itjii oLLftfi Sat j^Jc ^uLSlI cajImjj • £f^' '^* ^^ 
: ^ l*u±\j e>U*^ Jj~Al o-Lj^ , ^Jlj V L£1I «> 



. o o oa (S *1»1\ i^kJI dy^l : jJj J*»>1 
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oKjl, <-^ Ui ^i J^ j^ill sljL« ^ ^LilU dti Jc, 
o*ui Ijl jjuLlll g rj~ > irt j jji tf *iLill J^ii liilil . L^iu ^»U. j^jl 

ojj^ij *w*Ji J*^ joyi ^^32! IuJ*ji Lkijiiij ^1 

^ culi <iJc (O,*^ ^Lu jiiL.1 ^ jIj^l, «Urtl ^ cg^Lull 



■ u>Ull oUiLLu»l JUS : oyilfdl (Y) 



-\.\- 
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t-4*sA ylc «-,L£i ^aJlj W>UVI fjLJI ^1 b^U* ^ill J3VI 
jka JLj^f 45JCJI utjtll jiiJI jjl^i ail JL^Lk ty-L-o^l 

(jj^liOOi^f ^ SjSS« yJU! ^1 f^talc** V-W 1 tf 3 ' 
tjjjill obj'4 JtsUl«.Vb tr^ 1 V&fc^b *J^>Ub JjS«tfl «>. 

. fji^ liu- t«b csob" -& Jftj • uujef'b 
jsll huduu^l ^1 dlfl lji«flJ VI tf J«ll f*fcU-il <£• fb 



. UiwlunAo-yjJIjfcjtfWIsGU*.*- 0) 
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J4 v-xu^i jSlfcsIL 6 LdiU ^LsS ^ ^jll ^^ ^i ^^ ^ ^LSJI 
^i J££3 ^ytfl f£JI .kLiL-L tu.UJ| ijj&ll oUJU*il fc i* 

<li*aUI ^k ^lill ,^1*11 iu^JI g^ ^Idiluil ^1 JxuJI Q^iuiJJ 



rV\<rv/ «^yi {JJ SL.aL.i >a J| & Ati.: J UiIl ijr; .U u Jc (N) 

. JiLJI jAuJll (Y) 
. NNio^fUl^jjlj: ^uuii fJaJla* (Y") 

. 00 LK , y^kll iiaJI Jj^I : jJj J*».t 
. l»OXj Ly t . \ L ya, yj&JI ^Ic {ukwu OjjJI ^uii : <£\$A J£J"£J 
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i> Jb^ ^* a^ b[ b^* : *^ J 1 * 5 " c^' (JjSi l^I 'i* tf*J 

aLJI pLJ jJbjifi S>lfclill 6.1* iTiiu-ey .AjU o>_>*ll JJc Lob • ^Jj' <j* &* 

. i%s*a\ <>i$ii ajSJi >bi ui i^ 

V ob '^LLjj^b S.uUU <> f+ij 1 *- 'k J* r VI ^"^ « > 
:^ VJ «]I .lie SjcISII 61 C&}iAsVI ii-M^Li j^l ,> Jii u*jl ^il^H3* 



. r°\>- v^-V Sji^j' c^ 13 : "^ *» *' 

. Y.A. WY« Wto^fUlcuti: j-=a*ffl»HJi» 
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^YA. oh^L ojl . Wo . f L ^^ ^^ ^ .-.i^LUl, 

kd <j «-i*ii i^iij j^i a*ui .Uy i a,!* <> a,? 6 i 

JUII jf IjL^jVI <LJiII huliu Jj? * <> Ji*J| ^j j) ^ 
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yjJJ v-jjU^II ^11 JjtS £,] j£aj ^JJ^II tr al*il tiiauJI SjJjum J*^ 

Novum organum « f>J^ Sjjj^JI SbVI » <iI>o ^i u^a ur^'^ 
. <jl^Li, ^aj^ajill g^iil ac(jS £c <;ii iJai; \*W. ^Lc Scientiarum 

cW jj all . <j^k (jSLuul ^1 (jjy <ju$£ ,>*mj (J"J J ui' J^Ltu^j 
I ofjif <*j i ii'i j ^jl yi £ali ftjuu pL&. (^aJI oii*:" (j "J'"L >* <f- ° - ' - " -l 

Vj^j VI j-jjlu ^.jj ^ jJi (^jLi^Jitl e-^All jK-Jul ^ cUAill 
Ijhu^ j-j^u £jju<i jJ*j .< Ljjl ^Ij <&u»*>L«yi g+lllj fJ*il J*«j t> 

Ili^LoJl JUa^tl (jjjlall J* V-^' fJ^J **fA>*^' **^ <J>m»1»-4 ^iu ,jL 



-\.*\- 
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^^ ^ Wl ^ ' « K^ ul J^5 fc- Oil a>Ii^j u L-pM 
-iua^j y^UJI ^j ^l^j ^ j^y, ^ t li£ts ^ lj ^^ - jtU 

U-^ ^ (^ oJ oeJJI -LLJj 00^ tf ^| ilfi j^ . ( v) v ^j, 



Lebon, G : La. Civilisation des Arabes P. 617 

. Yfo^ \ c lu^ji XjLijij ^yj . ^ ^ ^ 

• WV^ H.jill :ti>i li ^| . y Y \o. olblill viUc : lJ i ii ^H 

. w\ - rvv, ^yi ^jii, .n, ^i ^li. . jLiJ1 , ^ 

- Draper, J. A : History of the Intellectual Development of Europe Vol 

n, P. 42. 

- J. W. Thompson : The Middle Ages Vol. I. PP. 62 - 63. 

- M Meyerhof : Chap, on Science and Medicine [ in The Legacy of 

Islam] 327. 

. Uu; Ly YY-o^ \ £ XjLi^ ^yi : ^ JjS ; (£) 
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<^ii oiia 6>j^ u j^i ji j^jJi l^LulLu.1 siai cgwi 

tffj ^Jjh P LiSVIj Olfll ^Jj £^ , PLyJI <_yU J> <JUiUlj 

. L^Jt £>a>jJL VI UjjS Js*. jjxll <ji i-ijaII <jL_>Ja jjE Vj 
XajLcf Sal » : w^UU jjJjjlu (jLJ yJc 4li(x) c** cr^ J J^ cU^j^b 

^uJkll i^lLot] •LjaJII SjL. cujjl aJ^j . . . KJL^LJI «i* Jj-oi l^ijc-j 
|J ,> Sic ItJe. LLuu J,! IjjI jj£i| V tf ill ^IjjVIj ^u^II II* 

JUmil fit ^ V) ^Ij^V 1 ,- I"*.' (45 « V^' tr* ^1 ol^Lbll o-jJi 
k-ulLuVf j»^jal2j i <Uuuli!l djc jJy (jjL^oll ^1 f^jll <f* .-njlr 
IjAAj <la^a j>»l >■ titi^ jJI l^ti ^JjluII Jj-ii A+! i_jj& jjlll <Luj_^lll 
<> JjU <>3 ui jM t|-fi- y^J <J « oj^S <JUjl j! <&S (ji l*JI 

jUk £»(jll jji «-o*JI» : <£}>* Ji>«JJ JLs* 3 «^j tr^ ' « J±&i f+^j 
. (')« S^UI J* fSUII J=JI ^JJI i«JI ZLjL Ij^Jlil ^Jil 



. Yn^ % luj.ll SjL^JIj ^1 : ,> jjZ (V) 
-\.A- 
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o^yji ^ j^toJij l^sij jc .i^ tf aii g^iii . ^i i^jj 

- LuJt U+L, tf ? - LJfc KLi* jui, ^1 JLu a^ . ?i J litlj t>3b - 1 jll J 
cr* irtf^l eW' t> a*Lu ^K L Ij^ JLSljjUl <fc^ ^i ^ 
V joij ^1 jSc 3LLJI j,) , ? x ,^, rt f| 4i^J.| ^1 iU^, ^Luiyi SLp. 

<fj^b Wif <^' j^Ukll <t^UI ^ a^Lu o^ liu- &(, 

. W« jyill ^ JljS} ^ 4 li«a 

• !*•« Uj ?V» Og. Jttl ^i cUill : ^ & | 
•b*I i> ^ CjAj 1-lill Ojl^S « jlj^Vl j« » <jt£ ^1 ^IJI ^ 

.XY.^ojJIa^jJjI^jt::^! (Y) 

.vr\j«jiLJijj*jii (r) 

. YTYo- ^Ijill V K . JJLuyll jtB- : &*■ Cn M^ (I) 
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6'j^b tibial *M3 J*"^ 1 <** ' ■ .»•>"»"".> u 1 ^ ' uhLi] ^^ 

^^3IL JLlixlU <4iU» ^^jfli « vjM 1 "U^ ^*i ^^ «J K 

. l^JLuil fei— J£l ui» fc^ 1 1** Ms 3 **** 

t* UJft V| Ji3^' ^J ^^ f ^^ *^ "^ ^^ 6 ^ 

tax. ^^M 1 j^ 11 «* e* 1 ^ ^ *> ,,iiJj 6jL ^ ^ ^ 
gttsii u-U ^«u-ji «**=« o4 «*-w *•«•« < ^ i * r-J* 



.Wi.Aio-rWIfeut:^-^-^ 1 ^ ( T ) 



-NN.- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



'A- ajljl ^ . PfeuLau, t^UL <^J ^? ^ ^ 

•*jSl vjJ Ui ^jii a^ j6 £iuii VJ ^ ^k « ^laji hj^m 

^311 pIjVI jcis^ ^j 3,^1 j| UL 6 k jii , ^jjj ^t-j, ^, 
Jit ^ijiflJI j^l U» jUicVlj jxuJI $1$, I^Ai^ ^311 j Uls ^ 

4.UG u«ii ^juuij ^ji it^m (:iL>4iuiJL , j^, ^ 

•t*J^Ly/^.^l» tf i^L, J ,J5L« J Il tJ ^ :f i rt J|^| (V) 
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^ pUl*JI oikillj JLokll <«JU^ ^ JjIjII u 1 ^ ^ ^ >• >"J 

3aJ*!I JS&JIj oL^lxtl ^le. f4b~fca. iiiiS^ ty J*II iiaJI gJhlia 

- -tilt ,»U>yi ^ tf all - ^Slall i«^l Tjj i»2i fJ*Ji** ■ Wy^l 

cl^ <? .Jl S^-SS 3LJ*]| ^SULJI ojjy . (^c^Lll W-ll V* 11 
:L«i*]! vjU^lljj « Jill LJj^ V ji^ Ui^Jlb u-Lj* 11 tr* :t ^- i11 
<> IjjSToi JLijjcVI 1jJ*JI j^b ^L^l v^ 1 J^ 1 ^ Ji 

. «^ai j^ jui ^» fj»j^ a-iJi c& ^ & ^' u* ^^ 

t>j ■ (, W ^ j^i r*^ v ! ^ <^ VI v^ 1 ^ r^ 

. fJkjjej Magnus o-o^Uj Roger Bacon 



.xrYo-y-biiivts.JiWjt^^^^^ ( x ) 

. V y-LJI iw-jll JU-t : jJj J-J (t) 
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f^J ^jUM'j J^'j « r «' JLua ^b <JLulaHj pLia^J' ^i ^JJjjajJf 

J* < oi>a.V i_lu4j Lfiic-1 tJ>u« (jjJ(j j">-l*ll ^j^ ■ «r;x, ^ LjjaII 

OAj-a ^pJI ^rj^irtll (jaUJI diaall <2jjJL yJ(j <JJ-4 j>u1 < T >~>*'" f*" 

.0)« -W5JI l^jk <Ujuh5 ^uUI jl^io.1 iij*i -Oj^L ^jjVI v ^«JI ^.L] 

< (jJaj^JI j^uaAll Jita. a^^Jcj yuluill elaic ^Jc Oiiatu Ljjl Jjl 
43faJI oil£ii J)l cjaa < &lLua <ijia. jJ>»j VI uJjJk £h> ^1 jjujJ 
££_Jxull j>t>Jc <jl ^J^ Sj_j-j-a Jc-J-e^l ^ UhjlfJaV jjLuaj^j LajL^V 
kJ grip" jj-a Aj^jJiifl L^_j <xo^UI jirtr ( Jfi aJfcja»LLnj <UulUuI aJb^^^j 



. U.UU Ly YV^o &£ yJIJjl gj^ : tf ^jJLuttl (X) 

Draper, J. : A History of the Intellectual Development of Europe 00 
vol n P. 42 
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/> j'Ti J * nfl . <JLida(j (Jj&C (j-* 4jJc ^jjlajj La £^J-^J < L^J (3-4i3 ^'"- **■■■** Lai 
Jj-oill <Ull JjJU (£jl\j ^,-oIxll Ai^jll £fi-a (^ IjljU !•*=»■ ULS^L^t' 

Jij *i«Jlj tjtSULi JVjluiiU <jL^Jf JLlujLla ^iii <jjl JS^JJ 

JH.VI aa^^SJ ' U 1 * fclf^VL 6lyiVI Cxi^i 'i*^ • ■*•*»- £+" 

< <Ulc j_yaj Laj L^_yjLaJ(j Cult Lu L^yxulli < <JuLJI ^^jj-cklJl (ji {Tj^ 

( r )" ^juLjill " ^j "Lilc ^rlo^U 



Le Bon, G. : La Civilisation des Arabes P. 617 0) 

. OOjj** ^aLJI iiaall dU^I : jJj •**»■' 

. \\i « M,j« fLJI ^jjIj : ->u £i. fJaJLac (X) 

. ur-uA^ioiti (r) 

_\\£- 
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^olii4l ^jk. ^okJI Jj^Jt ;\flHfi 

JU tulS cA— Jc j^ Lil u£M ^i i.la*Vlj ^ftkkll fci-a. £l 

{J** (ji SdaJj d^(jll c^jjiJI *t*a*l» £jl ($1 jjj^II ^ife jf-uJ O^lj 
CjI ^^J1m,I L^ jl>Vl tjA^U J iuJJI ftdA Cw^iSl till jl>VI 

, W^jjji ^ ^i ^jiAti ai^iVI ^^ Luli <:lj ^1 li* ^ 

, JuLJI CjGljill Jl IjSjaJI oVUI > JHuVI «u ^Ij tf ill e\J2hJt\ 
bJ ^Ij, biK Usl Jill J\ JjaJI ,> jhJUuI J cfr»L«ll ^1 



. i\ . Y\j- 0*^1 gj»li. : CjJIj ,jli (Y) 
Lkjju L u oY ( ^,i^|^t«:£^lj^li.«? : uu^l»^lUI»Ucl^jlL !U (Y*) 

-\\o- 
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5J*JI cj^j LKi , Lac, Ij^j L^k* ^ ^ <l*JI ^ ^', , 0)^1 

J^xLm\ -G'U iljjJ.1 <> J21S1I ^L^ : ill* dlil ^joAjj O5l.II j^j 

yJc <1*JI 6l* JuSJUl jj^^ual Jjkii . <jL_>aj ^^aii «Glj] JjS -LukjL 

O^i^i <i <i«L>La fJjaJill JLufcu <jJc. g)-<~.;l , s!l*JI jji jtSlill <1U 

. (""Uajtj 64jx-aJLi a^jj ^JjljI JjISJI Jjyt LaSk o^jJ-aJLy <U-ajt 

J^jaj ^ m i in 5Jxll 4ja*ji LaJfcj I^J^J l+I^l*-* £-» ^*" 6'jJ J tf' 



. \\V LH . f iUYItfjSi.aiti=^llgJkll» : jLiiJI Jc 

-m- 
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<£.UjjL £-ijjJj * i, iirtjll ^jaji //(-J I Jajj (jl jAj . V )« t > n i 'v«H 

• ol3L>* ^^ ^^*J CttsjJjU 






. H V» . Y £ ajUll cUilkual JLi* : oySl^l (N) 

. NNYt^^yiyij^uliJIjiiJIxLJii: jUHI ^U ^ (X) 

. n-rioodoJig^LujCiJijo 14 CO 

-WV- 
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j] .Lie J[ £\^ V L^lj g^UI j|i P u U^lj JLjytfl ^K UL 

<> <>^f ySluj Cj^Luill j^ y^LJI .y^fl ^ ^^ ul 
dM feLJI Jc tlUl, jlLMI 401 <> tf l . j^i JL^JI ^4|, 
<JII a- Jd^i <>u » : J\A JL3 PyJ i J£ ^i UjLo gjitl li* ,U 



cKJ 



g^lill fu^. o&u oLill Liu] (j^LuVI £4111 o^LaL 
jLV\j Cj^JI C&» iuL Li oLill Ujj4 tr^i h^l C^U^b J Lu^ J ll 
< ajj^isJI U_>ki oUaj jfbjj lj^^-> . tjAa-jj Sjjj^. aLJzi ^fb3 ^1 

^iUVI gfUl Llu^Llulj^ Uatlji ^ii^ JLuill gjfcllll jLJ^ai 
. ( V )« ity^ <ill <x«J daJ ^iLjJjj <ill <luJ JaJ ^li » Ijb] £ul5 <lll 



. wr^ tf juyi yyiiJi j>iji : jyj. j^jlij-, (y) 

. YVo*. (^aUI iiaJI tiv-at : jjj a«a.i 

^AStjo Yj? jjijjillill Sjlui Lf \ ) jLoJI . IX Li jLLi ijjut (Y) 
. YU\j« o £ JiUllI : ui3 au- 

-WA- 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



J* <jb uUj J£ ^i uL«^ ^ Lwj SAta- Sjii Jfi j^j V « ,^11 
^tjSlli < U»K <jja. ^i &JLJI JU/mimjj ^IIj^II e<s> Cuu ^ ' ^J 

^jlitj Ja*jj jJjJIj < SLiaJlj jjjjJI <£j ^aaa ^^adLuiVI gfllf 
JjULJI I^Liti : tjallll (J^Lk j^i JUI JLulLuuI (^aybj •U^aII «L»_pJlj 

lu*j^ll culii J5CLJI J\ cMV f*W-tf <»1 Ui-I » Jauoll 

. ' 'aJxII U .0 ■ ■■' In... 

O^-J ^1 3jL&Llf Sjillj < JjVl lu^LuiVI SLpil jtU<x» o'^' 



. lY^ ^MiL-yi JjLiaJI gijti : 4PjL (Y) 
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t> <afcjjill jwKaVI LLiluiV Jlpa.yi iii^j - <lill JL^b <IiJlj 

y^JbJI i^l g^ JI3 jJJI Jl ISjLij' ^ f^ 1 u'jSl' <^ 
(* fr.-.fcf l 3 .l«;l l gjkLil ^ ij^UiiVI J£ - »h-j « Li*ilj LA. Ki«« 

JiaJJ JjUj (jSJI <*ji«JI <aJJsJI g^LlH U'J ' lif^*" 5 J^ U ^J"* "" 03 a 



^p^, jkL Uij , 6^u uk> J^ d 1 - 11 r Ul J^V 1 J* 3 * 3 c^b 
j^Ci ^Ij l*UI V-" 1 "^ 1 'i**^ 1 <J'>> SJI <^ ^ i^ 1 * 11 ^' 



. m-x.o^aujLuAiuiifMi (x) 



-\Y.- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



IgilSg » : J 1*3 Jl3 j&Hj J^' ^1^1*-' ^ ^ <-»^ Ob*" 
J /^gj jug » • (V) « j^'rtft --iL*mt ,$J8 li^j La JJLfcJ gl £»uiJi 114) 3* 
pgM Z'x* djf L$a* Li4jJ fcgSJ^ » ■ (Y) « &$lafiJ |{ /i-4iJ ^oi 
j^iJI idjlj* tf jliy Jul I .-J-li* ^iL-V' U 1 (** ^ • ^fal*** 

jjjj U^_. ^ ^j.tjjj J&iaJf Jja^j V ffllL v 11 ^ ol^l «jt ^ 

<111j « L|^i Lu tJLjLuj Vj a>»*fJ * u^' jl*«M ^ f-*J f*^ <^ 

Ualo^j /J >J 2[ jg 2li yu ^glt Jld » : Ji* Jis V MI ,> £tsii 

dill JJbL l^Ma ^t fiffil £* U>& b^t Jo^J jl«sJI J3*4 

: w c&j»L*1(j «jVl oUSV 1 Sjj^ 



. wi^^j^imi^Luij^L-Ji. \v\ y SjSJi ij^ (x) 

\VV <j1 ylj^n Ji Sjj_ju» - "\* 3j1 J*lll »JJ-^ - X. Ill Cy_iSa*JI Sjtj-ui (t) 

. lo\>a X^ : ^jyiLttll . £X ^11 Sjl»w" 

. T\ja ^aJlljju (jJxll iiaJI J>^1 : jJJ J*aJ (^) 

. no-xUyaX^je-lfiJIioL^ij^L-Ji. M yj*slls Jl ^. (V) 
-\Y\- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



Jl5 <t |> l i nn j| ^jw^aia Jj j it i n £j|j ,jt g3jj JLJifc Jilia. ^Jc 

. W« jgtgigll &S $211 ^glfiit $, »1 
: JIju JLS ts^JI j] ,^11 .^k ^U ^aL. J^j V ^^L^l jjSUI 

y 3 /ite^tsj dUI ^Ji Jtgl^j ^ until ^ * : <J^ J 1 " J***' *j*h 

y<j ltuii ^^isaj y iL^^bt &i^g sigt » JA >^ t-^>* t*A* 



■ W\j- *£. je-UsM Iji— : ^Ujl-M • XA r?^ 1 S J>- CO 
-\YY- 
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: ijjjill JL^JL tfjill r Ll*l 
<*-^y >^' ji o-^l coj c jy jj^ji ^^ji jj^a ^ (^ 

fr-u s j 'jV» JLj* ^ ^V' ^ fi^I ^- s^jll ^ ^ ^t 
0^ (0« ^uj^l^r ^^j^yJ^JfiAy^fid^^ 



W,^ \ E j^Lldl ^i^ : ^LJ( . Yol y SjiJI Sj^ (V) 



W- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



. ^fJtll i.^11 cLli- ^ SjjaJtl <JS*JI <j1 dLitfj « (*)« gj^JjUljaJI 
^i ttall ^Jc Jj^jj ^lillj 4^1 ,> t ^i y SjIjV I ijja.j j£ill JUI^ij 

^11 j^j L£ JLtjAll f.lSLa.Vl ^Ij&lwiV i a lm...Vlj pI^SLuiVI Sac.13 

■ \ ™o- *£ jo^lEtl ^1— : t^UJI • H U ol^i Sjj~. (X) 

• WAo- ?£ ^Loll . i \ - VA oLVI j^ill ij^ (t) 

. YXr - X . 0^ 4X211 J>— .1 ^ yJo .ytiUJI r U^I ol*tV J v^ a~I (0 

. tr - x\j» i«-Ji £j»ii- -- ljJIj o 1 * 

. Lux. U, Y*\ V» 41111 ejjb ^1 **l* »j^ : jJUJIj^ 6«» 
-\Y£- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



cjL^,(^ Y.i- \o. ) tfL_j^ ^ ^Lill Jtj — ^»l o^iuilj 

<>kil jt u^lL jiVI ji . <Jc JJj ^,j ^ t Lul &. ^\ - X 
t> jI*=JL 4*^ , jlf^VI ^j^, jLififiH, < MfeSLill JjVI jt 

V Au»j I.U1I J^l^ll ^ jaJHH, UO aij^l ^ .J*J| - I 
c^illlj ,>JL3l(j jl^lj , V",^ 1 <f^' .H-^ (> j-~i* eJif 



. YYY - Y"\ V, 4SIH ^b JL Un. Sjii : jjfill j* ,>^ J* 

. Ua«I^YY.^ fc j^|^b: t(> i^l j^a^^jJJI (Y) 

. fW^ ei.>«JI Jic. f^jlxll ^jjb : ^i jmb. (V) 
. YTYy* ^IjiJI v ta: , JILuJI jbi^ : j,Lp. ^ jjU (£) 
. Lu*i Ly A^o nji-iJI ^i mLuj , JlLuJI ^j^, : ^J^il ^| 

• ^Y' t> <» yyljll ij« : (lAJjin. J*li 

-\Yo- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



t^jLtl jtlL lijjj J4ja» Jjjj] JjJa. jl|laJ 6j-Ju M jLfLa.VI — 

^loSlI ^ ^Vlj < JuSljII J* ^1\ jiS* ^ ^b <^b t^b 
« <IU>tl » ^ ^l^lu,VI r Lklll IdA Lull f"H> ^UJI f L 

^jLujIjJ ^ic (illj JJU *j3Lls ££aLuJU fLJc <i)Cj <tSill J>J-al 4-uuljJ 

4] . jJLJI Jl. Iau^ L^i* u 1 ^ • Cft*l— 11 ^ tr* 1 * 11 «^' e* 1 - 

.^IfjS^i^VIJ-Jill 

ca-nLuti ,> ,^-i^i <h^i 1^ M «=^il ls; . quL-ii -u* j* 

. L.j« L„ X . V^- J^ill jUjI : ^llS^JJI (X) 

-\n- 
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. VO(jd» j^jil : i^Ujia, J*l£ Jau 

-\YV- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



/u^JI ^ &*$}\ ±£sL ^olfclt ^J| g^ 

Jl UL <JS dli ^4 ^»j LLn^Vlj . .IjSL-VI JL *Lu Lok U«i. 
t^ f^' <jf I ^JIj a^j « S^« a*j 6j* LfK ^.u-Vl &1a ^ <jjU»i 



.j^VUiAO-'-it^Uji^L.J^.^ 1 ^ 1 ( X ) 
. \\ - \^ _>liliU ^32 : ,^-jUII ^jJI JUS (1) 

-WA- 
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< «jjlaII»^A <J^jJI «=l^a»l» fjSj (^AJljV )« jLucVI » LaLojujj < «L^aJi]l 

tfi^i i ^aIjIIIj 6J;LaJl »lj4l(j ije^jx^lL QUatLlI (-J-ajl — £ 
ojixu U jjLlu (ji ^jaJI^5 . (£5fH £_L±»I V <j ctl i . tm l l lj JjaJI JLulLujI 
Jj^ajjqj jtlbalJ «Jjj <j ^all 3^' iP' lU^ "ULjjlsJI 4df4 I'll* IS 

jill I ^ ^kij cgjJI ^i. Uj^i ^itl <-jUJI ^1 ^JdoJlJIj £j.£lL» 

< olfAuJi jIja I44 a 1 ii%r^ ujblAll LfjLa Jjjj (jjJI 3ljjLdL JiiikjJIj 

< <Ljjuuj1I jjijj* ^jLulVI %JUjia jji jJ» UacIjJ lillj <Jn-% A-a (jdtj Lqj 



. JjLJI jj^JLI (Y) 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



II* <kxj^ l^JI J«y3i ^1 QyljSlI 6ijb ^ jjj, <. u ^yjj| gj 

J*, aijli«,VI J* Li^ l+K <3^ ^ ^f & | ^ 6K la£Aj 

jcJ>ulu jlalj Lui Lf^uai. (oL>uaJI) P,>uiH Jc. ^i ?jii .-. U It 



c.U>JI Ct* JtSSSyi jl . ^lioll <aljjL. ,> 1.LJI Sjctall fcljii-.l jk ,l>Burfl (X) 

■ oLKll J[ 

. i.UI ijalill j> Sjjltl JIj^VI t^iijJk (T) 

& ,>«JI : OilU ^ik^. . (jSlUI ou ijUllj UhUI fcSlfcll fcu tjljU ^ (£) 

-\Y\- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



JLm ^i ts^ai; <j|j . <£j$JI £lul i JjuJI JL4JLU14I <ad«ALjj *<Jj31uiJ 



G. Sarton : Introd. to the Hist, of Science Vol. I P. 721. 0) 

Joseph Hull : The Arab Civilization ( Transl. from the German by 
Khuda Bukhsh, Petty Cury, Cambridge Eng.,1926, P. 89. 
M. Meyerhof : Ch. an Science and Medicine in the legacy of Islam 00 

P. 334 
hJa,iL.& L^jjS^lf-jo.A- o.V) r \\U f L ^Ai-jSai jjjljtj* 4s 0") 
allt>* <> yS ^Jy uJoiVL UUL yi *u>»II fclll ^jj - VIM 1 >i J J^ 

. UlBUI kill Jl V j«JI 

Ch. Singer : A Short History of Scientific Ideas P. 153 ( £ ) 

-\r\- 



.j,l,iy.J,l,|l^l,lj,l„l,ll,im,l,t-UI„l,L-l.l,J.I ,l ,IIL',l,U ,J,IL 



P l^ ^MiL-l J*Uj uu-1 Jc tujjVI L-^l c^li J^ lijb 
-UJS tf ilb JjUllj ^UJI JLH J JSI4JI ^JJI A.ljill Au* «> 

ILi£, , t^jjaJUl tf^UI <^' ©^ Am* 6* jl . S^fcL *±Jc gStli 

^bS b-ob *^b ^b f^ 1 -** ^ (^ bM* r+b^ 
c^u^Vi ssU v^ 1 e*-b ' sbULb 'i^ 1 l ^ ^ :t ^ fc 

Tiu. ttUtf «> b»* UlU •^w ^^ u* vj" 11 ^ 

V ^JI cljbu a^jai, lujdl u**£» U>l~u Jklill ^ ^ v>^ U 

M. Meyerhof : Ch. on Science and Medicine [ in the Legacy of 0) 
Islam ] P. 327 

.YV^SjUS^lbv^^tA^ 1 ( r ) 
-WY- 
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, Ljjl ,> oj_>5 l*iV J>iill j51 U* j£1 U^ij l^>j ^jjVI fJUl 
v IjVIj f^Jlj <jj^*JI u*^ JjfJI i> jj^ UjiuaSj £l£ <iVj 

. JjJI <t>"» Jl51jyi %*£y* jl^iVlj « <*Jjljf » AdL ^Jj 6jaaij 

iJlill ujSIIj j>lill uji" '■«"•""> £& L^ ^J* 11 H^" 4^" ^>«^l 
6 VI <^i. o^j^Vl j,K IJI, . LS13 ^1 ^jUJI j-i«l, 

jjtj ylmflj tJ4illj JjJUl jJoL JilA; |^aUju. £,!£ <jf ^ oLa-bll 

. \"\\ - Wi^ \^ Jtuj.ll JjLAaJUiOUVI : J* jjS (Y) 
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Jac jS$£ Ljj! ^ ^Lujc C.LJU.J oljllui tilli* «rul£ Lu] LJLkjj 

j^jjS «Lu,x>Vl SjtSil CjOfjuty . <itiaJll lajjl JjJ ££jj * (juljiVlj tjjillj 
SjLAsJI gjljj jjJfr QUJjjVJ ■ I till (v<ujc l.nnla'i J-oikJ ^JJ*- CiIjLLju 
Ijlla ■-■'-; '»1j Ujj] <jJ* jji iujc. diLJU. CmU{j t SjJbljII <Luja-H 

. <Llj^Vl ^jillj 3Jlu!U CjUJjL»jjill c£J oljliuJIj 



. Uj*. ly Wo^ Jx*l,litl *kjll : jj^JU?. (T) 
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v > cu*U W^ll ^jo^l ji uJSh v tB3( ck^ uK aj, 
^1 oLijJI JjU- <> iUii , VJl j| rJ k ^ j^i i^ ^ ^ 

JtuuUJI VJL>S JI Wu UiljScI f ISSl VI . j^UJ J\ V ^JI l^Ji 
C^jxji-JI 6* L^IJ j^ii ui ^iA <iU . fgJUS JjLUI ^Ij^ ^i 
^ulSj i^b ub « jJc V 5»LV CjujU- luuill ^IjVl ^1] I^jS 

^J^' ^'f 5 * 1 L>* ^t*^ H 11 *^ <*«• .>tj*inii La jiaJlj <laiiil .-.AlX. Ij.a 
. OJ^-LJI LLiill S^iU (|1* JiV ySlI jljSi-Vlj 

utfj o^ L^| v^' f*k -aiS.1 <-4^ l^jjl u? t-yVU dtj yJcj 
Vr^w ^Jl-y L:Lu.l ^i . ^ySVlj jaiUI JL^jVI <^uL» Jj^L ,> 

C& JL^iVI j^ji cu(£ aili JU tf 1 ^j cjuLJLI jk. Uull SLlJI 
^ oil* »U" ^LlJI Jiiif iu^lj CfcjiAjVI c^J v^ 1 CfrJ«ll 
JjLuJI ,lti| j! ImL^JI t _ a>£ J| J Ulkjl ^^3 V 2 ^ j' ^M 

. L>Llll cUbUll JiU. <> <£jU2ll 

?o5j cjjI^ Laiu i_j_>jtll JjAL <jjiLlu SjLAaj LiLuil oxlu :Jjiii Ljj] 



. £Y\ja jjJajjyll jjjjjjJI Ljj} : jjiilc .tj« i.m (\\ 
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< .-O-aII (j j nl .t. M <JJ J-t-ajS Lu j_^YI ^J jjIajj* JS: ^i jiuall 
S i^lll alt <^U SjLAiJIj f^UL Ij^i; J C&ujjVl c-uyj <jl£ J* 
tA> <> VI e^uaj L» tPj CiL-aj iwdaJI ^u«JI Ljjt cu& Jj^j 

CjLUjjW (^LuiVl jikltl CuK Cj^iuiU SjL^i <£!jjVI SjLiaJI ^i 

V-^' o\ » : '•^be* <l£j Ifjjl (j^ V* sLm, V *J L - iaJ l J& t>J 

JSiMl <ILcia_jC.j <LoJaJ < "Lujt till ^ *?•*.«*» jjy j ^Jjufj <]LuLjl jlj^j 

jJL. JLa ^ jJ IujjVI fJjJI j^l^- yJb . . . Ljjj! c^f Jib 't* 115 - 

l.j.Li J^ajj pLSu L« Lfon kJ^u ^JiW jjj^ll jjJj <JJu Jjs V| . t j lo J^Jj 



. V. °(_><» ijy»JI ifb- fc^""" yy*" l*"*" ( V 
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«iiljj ^JiLjlf jjia iJQJI jjL>ill Jin 4jj£) C&JJjjVl JjSl OjKj Cu^jj 
^1 |J*JI 6UjI ^ OjSI Jill ,;* CuKi j^t <>lill (j^l fr^" (^ 

fk ^i 35LLJI ,> jj*J jSlxllj . ^aLJI £»JI v-oLul jiu- til Jji 
t^jjVI vj^ 1 Ji ^ f 5 (4^' a* 1 i> u£* jwu »J*1 •" "s*^ 11 

a^juAj yicj ££aLuLI cUkl jxoitl < ?»A{\ II j-uac ^ Ljjl uLaJxi 
«_jijjJI jjJjJLI l+i <_i^e. jti\ <jjLu1( j^Luill jyy jj . Wu£u jajd 

£,1 lillj * Lu^b IJlJLs L+ia ^fiji irt-vl C&JiJjVl ^f*J jjij « U_t-w i. «> 

J-Jjfti jk-fl* 5^1 fimVlj f fjlr J- Jlil L J>-fJb C&- a J'"* l t b»»»"U 

. i.Y^^lalcfjLJIc.jt!:^^ (Y) 

George Sarlon : Introd. to the History of Science vol. I P. 721 OQ 

Joseph Hull : The Arab Civilization [ Transl. frame The German by S. 
Khuda Buksh, Petty Cury, Cambridge Eng. 1926 ] P. 89. 

J. W Thompson : The Middle Ages vol. I PP. 62 - 63. ( l ) 
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<> j^Ij jjSSJI ^uL. Jl , ^It CQ4x&. ^o^ ^JjiVL ^K, ai^* 
oIjj^o yJc Sjilfi . jk^jlil^5 *j>»JI fs^Ia <> o5lflj £-«^.l f»Jl*JI 

^ tfjW (^J 1 ^ 1 V 1 - 3 * u^ v^ 1 t^J • ^ u-^' a**" u 3 * 



. rvo,^ ^ouyi SjtuiaJi ^ti : ^ jjj jjt (x) 

Ch. Singer : A Short History of Scientilic Ideas P. 132. (0 

M. Meyrhof : Ch. on Science and Medicine [ In the Legacy of (°) 
Islam ] P. 330 
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u^ Ijjjl u» ^ V b c*-"^ 1 fr^ 1 ^ £**' <* lh*^ «^ Utl » 
^1 ^ ^1 &I ^ L J£ ouL> ^| . yt* 6-^1 uP 11 W 

I .S.TU Lie. ^Jl ,> IjLl* &illl {43 ^jJI aLj^II tr* *L*Ii«ll 

^jjb^IU (%^ij ^1 ^ ^1 Iju^I ^ L*£ LjE «u l^j£b 

tf ill * ^Vl liA <Jc ^li tf ill j* u*jjb^b • J& J <Jbf?- ^ 
^fc L* Algebra jl Algebre^' <^ ^ Vl ^ c^i J ' 
, olSfill uL«j UJa^II JUj^JI fJc- b*«"l LS . fJJMifc 3^ 

.OO^UjJI alt Uj^ui ulj (J tfill 

;u£ ^ iii«. oil u»ujii <*£ L *#** ' t^J v| ^^ H* «*fc 

.YYS L> o Vv> «llci,t:luOU.: <A .Au- 0) 
.U'l-XAV.Lujli.ujIl.jS- (f) 

.W\^li*iLu.VIS J LA a Jlc i ,tl: lri UjiJji1 (I) 
. U.nu Ly £AV,j- o*^ &• ^"^ (•) 
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j^»Vl fjE ££Jlj3 £La ,> Jjl ^f« t^-LoIa.1 jSia Jjl ^jJi £j| jjiu 

4_jSiJI OjI^j < <K*tYiull j^ya. (£jil tjrt-t nill SJjLfaLj P^LaC (j-a (jKj» 
. SLjumjII 6 OfJ jljAJ ,^11 Jiuj4 yJJiLjJI >ua*JI yi ClLjVjll 

c>f IjjjI c&j tr^-V H^ 1 &i ^M' ^UiUil ^ J%» U-o 

. Sj^l ttSJIj v Ti.,.tl ylUI f.UUll ,> Jji (s'M 



. &LJI jo— II (\) 
-U.- 
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^G Ui jj£ u-lj Jljil\ ol}\& trfJjVI j&H < h^^V O^ 1 
^Up ^jill JCI aii yljaJI ^M 1 ^^ criJJ^ 1 J^ 1 t> Ji^ 

. 0X*J|| 

oWlj oUilk^VI <> jjS JU>jL VJ *it <>u V >JI ,jl L£ 

Jii ' LuLfl u* ^y 3 b^ 4P «illj JSj SjUJI a^, ^iljVU JUiillj 



.TVAy-JljiljKjLJLIotsSaeiUii^A-isjj;! 0) 
Sartioux : La Civilization 5jl—*Jl :jiA>1*- 00 
-\£\- 
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J — (jJ-o J — A 

,_, — iULVl »-4j mljaH 

^lll ^cxs^ali ^aIjJI «i»auJI 33L>1» ^ JL.U <>j1 LjjV vjj*JI fjS 

. Wj\4»il IfiJc. «LLiui^ <jluU I jl^uil Jti^jJ, ^SjjJa uoiJI jkLl CiJ** 
*-A>* ' i —iJ k iJ 



<jjnl\ jle fjIJI : aHjL JtfU. «jb£ ^.ji. ^aJj (\) 
. YY\ l ^y^l^t;luOU.: tl ijLui> (X) 
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Sac Ljjl iidfi Oji'Gl jujIjII £>«« tf L tjjxll ^fk; J jl 



<W 



tf> 






M. Meyerhof : op. cit. P. 326 (?) 

. Y^f^Vfiji^j^jsu. (V) 

M. Meyerhof : ch. on Science and Medicine [ in the Legacy of (*) 

Islam ] P. 327. 
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<> « JLujjVI SjLA^ll ^i .^aLJLI <£ ^ All £_JUI j^'Gll Jlj ^ 

osl^^s fd(JI (^ cJljV JUjjVI olilll o| « ^ojVI SjLiaJI JU* 

oUjI 1^5 v ^i: ^lll ^Sll ^ . Caf e ^1 Kaffee **&* ^ii^i 
4-u.Lkll jl ^UJI yJ* Tasse *Aj. <i* v-^ tf*" u^' t^*-* 
<_JS!I c^Jliib < ^Jl tf 1 Zucker**-^ • ^*5l> oMi U* 4*«^l 
4xuu>ill ^ L*A;Ji JLujjVI oLilll ^ Jl JLiBll ^i l j" : .*V 

■ Suger *ii*V^" t*43 ' Sucre 

iial j2j <jjj*1I o>*jill JUS Jl IjjjjAa Limonade **^j 
•LtJij . jtJuuVI (1a J-***^ jL*-^j yj*JI •*J fi u>°^I v'->^ Cxsa jj^^ 
• Jt ±* 1 * J ' f* 51 ^ (x« oi^JJ^ 1 M* 1 *iiJ* **£f b Jb*^l cr* Alkohol 
. 0)^(jiil jxuac (>» £&« i^ljJij^f JLyi ^ Sorbett ^^> 

Riz V^^brice ^jj^^l <jh *iiW .l^' Reis *As 
Koffer *-Aj • ^1 jljLxJI y-» Spinat -k-^j . Arroz ^jil^-VLy 



. oVt^tjjjJIouAi:^,* jLyiji (N) 
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jluja 



Mummy, 1400 

Nucha, 1400 £ 

Saphena, 1398 o*^ 

Sief, 1550 uiLA 

Siphac, 1398 Jli- 

Soda, 1540 ^Ia— 

Subeth, 1398 oLui 

Sumbul, 1790 J^iu, 

Tabasheer, 1598 j^^» 

Atabal, 1672 JAM • J^k 

Guitar, 1621 Sjtui 

Kanoon, 1714 ujiti 

Lute, 1361 4j-*JI 

Naker, 13 ... Sjtii 

Rebeck, 1509 V^J 

Ribibe, 1386 V^J 

Ribible, 13 ... <^j 
Tambourine = timbal 

Timbal, 168 J-^ll 
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'7 • C V 



Cable, 1205 ...' : .: ; 

Chebec, 1762 *Li- 

Dahabiah, 1877 o.---J 

Dhow (dow ), 1802 jb 

Feluca, 1628 4SJi jl <£ji£, 

Jerm, 1586 {-j*. 

Mistico, 1801 jtkuw 

Sambook, 1582 j^iLu 

Tarette, 1352 Sjtijk 

Xebec, 1756 <^ 

Sjl a^JI 

Alcavala, 1776 <M' 

Amber, 1398 jf^ 

Ardeb, 1861 ^J 

Arroba, 1598 ( J^ ) ey" 

Bahar, 1753 ( u3* ) jlfe 

Basan, Bazan, 1714 <j^j 

Cabeer, 1752 j^ 
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Camphor, 1313 
Caphar, 1703 
Carat, 1575 
Dinar, 1634 
Dirhem, 1788 
Douane, 1656 
Fluce, 1599 
Irade, 1813 
Kantar, 1555 
Magazine, 1583 
Medine, 1856 
Medgidie, 1856 
Miskal, 1555 
Oke, Oka, 1586 
Quintal, 1470 
Shroff, 1618 
Sicca, 1619 
Tare, 1486 
Tariff, 1591 






jlllJ 



(u^E) ISO** 

XjIjI 



J\£u 



(uuj) ^J* 
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? — ifcLLa of ni£ 

Alcove, 1623 3 .su 

Alfin alphin, 1440 J .an 



Almanac, 1391 



Harem, 1634 



C 



Amulet, 1447 ? H » 

Bard, 1480 <c Jjf ll 

Baroque, 1851 



iM 



Cadi, 1590 ^ls 

Garble, 1483 Jj^ 



f^ '{*->=»■ 



Hazard, 1300 j— »jl' 

Hooka (H), 1763 i-JL* 

Kaif, Kef, .. Uu^ 

Khan, 1400 ^L_i 

Kohl, 1799 J^ 

Macrame, 1869 <*£* 

Masquerade, 1597 ZjL>mj» 

Mattrass, 1290 C ^UI 

Mesquin, 1706 Cg&+»* 

Mummy, 1400 pLa>» 
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Nard.971 ( isJ°*- ^"k ) ui^ 

Ogive, 1611 &>i 

Ottoman, 1603 ^^ 

Ream, 1392 *-*jj 

Salaam, 1613 ^ 

Sofa, 1625 **"> 

Talisman 1638 f-^» 
Tandour, 1682 



Vakeel, 1596 J-^j 

Vali, 1686 Jb « Jj 

Ziraleet, 1794 <Wj • <k**t) 



yj " > " 

Acton, 1300 o^l 

Admiral, 1205 j^-J 

Alcayde, 1502 o-Jlill 

Alcazar, 1615 j «^»M 

Alferes, 1619 u«jLi" 

Algarad, 1649 Sjlill 

Almacour, 1300 o>"»UI 

Arsenal, 1506 JkliuJIJj 
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Assassin, 12: " 


, •■ ,—. .- 


Assags;, assegai, i "J3 


';J '^V 


Bard, i430 




Calibre, 1367 




Cerbatane, 1671 


( ju*a y i ) ^iiLjjj, , <iU»4j 


Douar, 1829 


j!>* 


Ghazi, 1753 


tsjU. 


Handjar, hanjar, 1603 


■ * 



House, 1283 ( J W v 11 ** Jf^ t*Hi O 4 -" 11 * J«*j pU* ) ^ye. 
Jihad, Jehad, 1869 alf^ 

Kaimakam, 1645 ^ULa^LS 

Kauas, 1819 chj! 

Mameluke, 1511 iiljLui 
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• ^A. c attf <illill< J uLII^ : j J tiJ| u ij a [i||_ 
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tjj JJUtu £>i tlaf^a <JJIjjC ^jI aA1£ /-A Yf . O : OJUw ^jjI 

LLLL» & C5 Jc <^ a*a^ ^WW / _* V.\ o : LLUL&I 

<\nl n £}i igic jjj Jn->« ikWAi / —ft °A. O ,_iljjiJ(JI jjjl 
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_^ls£ A&aJ ,^&sJ : Jjils. ,jj Jass.1 &UV I Jifeita — 
. \WA 4a^wil^iVloL-S? 

. oa^Ijjj dAs«» J » ( jLajjllji!^S.iA/_A It. e» : ^ju j ■■ — ■ ~^ l 

. \^a jLi jj^ . y^jufJi J-*'-'- u j — 

gjjla (j>U Cujjj tjjlill Cila^lLuaf v_ilu£ - 

^^l4in i i^^£L^ ( jjjjL.*A^/.jrt.. o : ,jLsh^jjjUi 

: y-uJjiVI acLua 

upj^uJ Jj»a-«<1JI JLutyJit aA1o/-j» YV\ o : ^jLiifaJI 

-\M- 
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ojjJIJW_^.JL_iUl f> LVI r \o,o/ Jh ^\\ : ^l , : ...t i 

jjJA-CI . lo-wn j j***" Q^lojII pl^f pliLkJI «Jjt! - 

. u ^'6e'*^uAMfWlj^Vj»Y.£o : u uLill 
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i —•^ L ._ - -• 
.it j.^i ! j_r. . ./> ,•>.!.. . •••:;* ?,-'. 1 1 '-' i.s-.-. 

<jixuoji <juim jtMjii jLii (ji jini> 1.1 — 

\ \AX C^jjJJ luutaJI <juUI . Jam jjj^ (3_ 1 '**'* 

^ l >^l^i^j]|JL ? > f mA/.j» , U"\o : ^UUI 

jGVf jb JUL . fLSaJI jUiL pLoLJI jUI - 

- \v\ - 
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. \^A. ^Iji jloa.1 jtuJI .ut 



HjjXuxa 



■*-"■ « (jjl^a r jJ^aJI (jjljuu t_jJbJj) r>l>» — 
. Lul^ll 3*jUI . JU&aJI Jjfi (jjall (jf^-* 

ymij JL^jill JLjxJLI jlall . i-o*JI <jLuJ - 

^1 ^Ijill JiUIV o-^l ,^11 - 



-WY- 



.j,i,ii.j.,j,i,iiiyi,ij,i„i,ii,ig^i,n,.i„i,L-i.i,j.i ,i ,iiiJ,i,i ii,j, iL-i,j,'rra 



JLu^l ^1 : IjiQ 



(j\ji\ j.ft^i 



JJ&<d\ : ^IjJ jumJJ x^j 
• t^L-yi^JLJIUaljiiJ, 

. \vu;ai(Sfi;ujji 
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jjj^oII : jj^^uiJLa. 

^uau yiuib ^LuJi ^vi ^b - 

. WloibuLJUiuUI 

• * 

. UVAiJjLJJjIj,^-!^^- 

hJkjjH jlj . WtluiVI SjluaaJI ^i cLuljJ - 

. £11511 3juJ.1I . <olcVI - 
. \Wc uue i. r Lill tf iUJUUI- 
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\ Wo 4xOLutf I SjLWIj Ctk^ 1 ~ 
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